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ABSTRACT 
A study has been made of the abandoned automobile 
problem as it now exists throughout the United States 
with particular emphasis on the problem in the Saint 
Louis area. 
The primary goal of this study was to determine 
those factors which most influence the collection 
and disposal of derelict vehicles. 
The problem was examined in the following major 
areas: (1) The history of the problem in the Saint 
Louis area and the various attempts made to correct 
it, (2) the various businesses directly involved with 
the disposal of junk automobiles, namely, the auto 
wreckers and the scrap processors, and (3) the scrap 
market, both foreign and domestic, which must ulti-
mately consume the junk car and therefore essentially 
regulates its value. 
In these areas, investigations were made into 
such items as the methods and costs of operation, the 
efrects of changes in technology, the influence of 
pertinent state and local legislation, and related 
problems such as beautification and air pollution. 
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The result o~ this study is a list o~ recommenda-
tions which includes items ~or both the immediate and 
the long range aspects o~ the problem and suggestions 




In recent years, many urban problems have become 
too large and too complex to be dealt with effectively 
by local government officials. Often the background 
and professional training necessary to produce a com-
prehensive study is not available. The result is that 
great sums of money are spent to repeatedly study the 
same problem areas. All too often these studies will: 
1. Cost the taxpayers money 
2. Produce no positive results or conclusions 
J. Confuse the issue by defining the problem 
incorrectly or improperly 
4. Propose the spending of large amounts of 
money for somewhat doubtful ventures 
5· Perpetuate the whole system by recommend-
ing further study 
A possible improvement in this situation might be 
the utilization of the scientific and engineering talent 
which is available at many local universities. For ex-
ample, urban problems such as mass transit, air and 
water pollution, public housing, waste disposal, and 
city maintenance are engineering oriented problems. 
Engineering students working on advanced degrees might 
choose a particular area within one of these problems 
for a thesis topic. Resident professors could conduct 
broad, long duration studies and develop plans for 
v 
future investigations in the areas of greatest need. A 
member of the city government could act as liaison 
between the various academic groups and suggest topics 
of study which are of special interest to the city. In 
this manner, the universities could help not only the 
cities, but also themselves by attracting some of the 
government funds which are being made available for such 
investigations. 
As a small step in that direction, this paper will 
investigate the problem of waste disposal - in particular, 
the problem of the collection and disposal of adandoned 
automobiles. 
TABLE OF CONTENTS 
ABSTRACT 
PREFACE 
TABLE OF CONTENTS 
LIST OF ILLUSTRATIONS 
LIST OF TABLES 
I. INTRODUCTION 











A. City Legislation Regarding Derelict 16 
Vehicles 
B. State Legislation Regarding Derelict 16 
Vehicles 
III. AUTO WRECKERS 
IV. AUTO GRAVEYARDS 
v. SCRAP PROCESSORS 
A. Automobile Baler 
B. Automobile Shredder 
c. Other Methods 
VI. SCHAP MARKETS 
A. Steel Hills 
B. Foundries 
c. Foreign Exports 
D. Niscellaneous Uses and Estimated 
Future Use 











TABLE OF CONTENTS (Cont.) 
Page 
VIII. JUNK AUTO DISPOSAL AND AIR POLLUTION 61 
A. Air Pollution Legislation 61 
B. Pollutants and Their Sources 63 
C. Incineration Processes 65 
D. Typical Existing Facility Emission 67 
Data 
E. Smokeless Burning 69 
F. Smokeless Burning Test Results 71 
IX. RELATED PROBLEM AREAS 





A. Members of the Mayor's Committee 87 
on Derelict Cars 
B. 1960 Revised Code of the City of 88 
Saint Louis 
c. State of Missouri Traffic and 106 
Equipment Regulations 
Section 304.155 
D. Questionaire and Letter of 108 
Transmittal 
E. Specifications for Ferrous Metal 111 
Scrap 
XII. BIBLIOGRAPHY 







LIST OF ILLUSTRATIONS 
Figures Page 
1. Automobile scrappage statistics 3 
2. Automobile survival rate 5 
3. A~e distribution of automobiles in existence 6 
~,. Flowchart of automobile disposal 20 
5. Weekly price of automotive scrap for 1969 25 
6. Typical automobile baler 33 
7. Cumulative removal of copper containing parts 35 
from a 1963 Dodge 
8. Typical automobile shredder 36 
ix 
LIS'l' OF TABLES 
Tables Pap;e 
I. Cost to municipality of handling 
abandoned vehicles 
II. Weight in pounds of the components 
of two makes of automobiles 
III. Maximum composition in percent of 





IV. Estimates of steel production and 54 
scrap consumption for 1975 
V. Survey of the condition of ten derelict 58 
automobiles selected at random from 
public streets 
VI. Principal atmospheric pollutants in h4 
United States 
VII. Sources of atmospheric pollutants in 64 
United States 
VIII. Typical automobile incinerator 68 
emission data 
IX. Summary of smokeless burning test 73 
results 
X. State of Indiana derelict removal 77 
program for 1965 
1 
I. INTRODUCTION 
The general subject of waste disposal is immense in 
scope and ~rowing at a fantastic rate. In the United 
States last year 3.5 billion tons of solid wastes were 
processed and disposed of by various means. This in-
cludes 1.5 billion tons of animal excreta, 550 million 
tons of farm crop waste, 1.1 billion tons of mineral 
wastes, 110 million tons of industrial trash, and 250 
million tons of household, commercial, and municipal 
waste (1).* 
Just to get rid of the household, municipal, and 
industrial refuse costs the taxpayers about 4.5 billion 
dollars a year. Of all municipal costs, this is exceeded 
only by what is paid for schools and roads (1). 
Most of this solid waste can be disposed of by con-
ventional methods. Garbage and other organic material 
will decompose by natural bacteriological action. Other 
waste material can be burned in incinerators or buried in 
city dumps. However, a ~rowing percentage of all solid 
waste is now composed of materials which are non-degrada-
ble. That is, they are materials which do not naturally 
decompose or whose effective life span may cover hundreds 
*Numbers presented in this manner in the text 
material refer to the references in the bibliography. 
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of years. Such materials are the plastics, rubbers, 
synthetic fibers, and corrosion resistant metals. One of 
these items which has become increasingly troublesome is 
the old automobile. 
Although it is impossible to determine the actual 
number of vehicles scrapped each year, the following 
equation produces a reasonable order of magnitude value 
(2). 
where: S = the number of vehicles scrapped 
FS = the total factory sales of new 
vehicles 
R = the number of vehicle registrations 
i = the automobile model year 
For example, to calculate the number of vehicles 
scrapped in 1964 the following data are required (2, 3). 
Total sales of new vehicles in 1965 
Number of vehicle registrations in 1965 
Number of vehicle registrations in 196L~ 





This shows that the number of vehicles scrapped in 
1964 was approximately 6,833,000. Figure Number 1 shows 
this annual motor vehicle scrappage rate for a current 20 
year period. Even at a linear rate of increase, the 
number of automobiles scrapped per year by 1975 will 
reach 9 million. This number may be an unconservative 
estimate since most states have adopted more stringent 




























































































































































































cars will probably be disposed of when they cannot meet 
the required standards. Although the ratio of the 
number of vehicles scrapped to the number re~istered 
seems to have reached a fairly constant level, the total 
number scrapped keeps increasing due to the increasing 
number of sales. 
In 1965, the estimated number of junk automobiles 
per 1000 population was 32 for the entire United States 
and 26 and 83 for the urban and rural areas respectively 
(2). This yields a total of about 6 million junk vehi-
cles. Current estimates for 1969 place this figure at 
from 10 to 30 million vehicles (4). Saint Louis County 
alone produces 75,000 tons of junk cars per year (5). 
Two other important statistics reflect the current 
trend of becoming a throw-away society. Figure Number 2 
presents the current automobile survival rate. It can be 
seen that 5 years after the original registration date 
about 95 percent of the vehicles of that model year are 
still in existence. After 10 years, the number has 
dropped to 57 percent and after 15 years only 14 percent 
of the vehicles have survived. Figure Number 3 presents 
the age distribution of the vehicles in existence as of 
July 1, 1965. The shortened vehicle life span is again 
apparent by the fact that approximately 75 percent of all 
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FIGURE NUMBER 3 
AGE DISTRIBUTION OF AUTOMOBILES IN EXISTENCE (2) 0\ 
in the last 8.5 years of the diagram. This large turn-
over in motor vehicle ownership contributes greatly to 
the already severe problem of disposal. 
To compound the difficulty of absorbing this bulky 
and hard to handle 15 million tons of additional waste, 
a new and related problem has developed. This is the 
problem of the "abandoned" or derelict automobile. 
These automobiles are vehicles which have been 
stripped of almost all useful components and are then 
abandoned on a public street, in an alley, or in a city 
park. 
The magnitude of this problem can be seen in the 
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Auto wreckers yards 73 
Abandoned on public and private property 18 
Scrap processors yards 6 
Auto graveyards _l 
100 
In all major cities, cars are being abandoned at a 
rate of one or more every 30 minutes. In the city of 
Chicago, the rate is two every 15 minutes (4). The 
following abandoned automobile removal statistics can be 

















National estimates for 1965 of the number of aban-















Although the actual cost of removing these aban-
doned vehicles cannot be accurately determined, Table I 
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presents the gross direct handling costs for a statisti-
cal sampling of municipalities. 
As shown above, the abandoned automobile problem is 
serious not only because the magnitude of the problem 
increases almost daily, but also because the cost of re-
moving these vehicles is escalating at a time when most 
large cities are near financial crisis. 
Although this topic may not be of critical social 
importance, the fact remains that derelict automobiles 
constitute a serious safety and public health menace in 
addition to consuming large amounts of money, manpower, 
equipment and time. 
The purpose of this paper then is as follows: 
TABLE ·I 
COST TO MUNICIPALITY OF 
HANDLING ABANDONED VEHICLES (9) 
Methods of removal 
1. By private firm 
2. By municipality 
J. By municipality with some use of private facilities 
Where abandoned 
A. On public property 
B. On private property 
Percent of Cities Classified by 
Costs of Handling Vehicles 
Gross Direct 
Handling Costs* 1 2 J 
A 8 A B A B 
No cost 72 76 - - 11 10 
Up to $5.00 8 10 21 40 21 0 
$5.01 to $7 ·50 6 6 7 0 31 40 
~~7. 51 to $10.00 10 6 29 20 11 20 
$10.01 to $15.00 2 1 7 0 11 10 
$15.01 to $25.00 1 1 7 0 0 0 
$25.01 and over 1 0 29 40 15 20 
9 
*Gross direct costs are defined as (1) municipality's 
payments to the private firm when the latter handled the 
entire job, (2) expenditures for labor and transportation 
when the municipality handled the entire job, and (J) a 
combination of both when the municipality handled the job 
with some use of facilities of a private firm. 
10 
1. To examine the existing flow or junked automo-
biles from initial creation to final disposition 
2. To determine where in this flow pattern the ma-
jor obstacles to swift and efficient disposal 
of abandoned automobiles may be round 
J. To propose several possible solutions to over-
come these obstacles while avoiding, when at all 
possible, such things as the development of new 
processes, the creation or new facilities, the 
modification or existing legal structures, or 
the expenditure or large sums or money 
4. To provide a base upon which further studies 
can be made of related problems in this area 
11 
II. THE DERELICT AUTOMOBILE PROBLEM IN SAINT LOUIS (10) 
To develop an understanding o~ the derelict auto-
mobile problem con~ronting most large urban areas, it is 
instructive to examine the experience o~ the City of 
Saint Louis, Missouri. 
In the summer of 1968, the abandoned vehicle problem 
had reached almost epidemic proportions. At this time 
the Mayor, A. J. Cervantes, organized a committee to 
study the problem and report back to him. The members 
o~ this investigating committee are listed in Appendix 
A. 
On September 12, 1968 the committee held its first 
meeting to determine what immediate action could be 
taken. It was discovered that the City's sole towing 
contractor, Metropolitan Towing Company, had ceased re-
moving derelict vehicles from the streets because there 
was no place available to store them. This condition 
had resulted from a depressed scrap market and the stat-
utory thirty days holding period. All automobile storage 
yards were saturated with hulks awaiting an increase in 
the scrap metal price since it cost more to move them 
than could be realized from their sale. As a result, 
approximately 2,500 derelicts had accumulated on public 
property and about 6,000 on private property. 
12 
An emergency plan was put into effect when the 
Mayor authorized the towing company to store the dere-
lict vehicles in the area behind the new City Workhouse 
and the City Council voted $10,000 to cover the cost of 
removal. 
On September 30, Metropolitan Towing Company began 
towing derelicts and in less tha.n a month 1300 cars 
were removed from the city streets. At this time the 
Workhouse site became saturated and towing operations 
ceased. 
In January of 1969, revised City ordinances were 
enacted which defined a derelict vehicle, authorized its 
immediate removal, and the holding period was reduced 
from thirty days to seventy-two hours. These ordinances 
also provided for: (1) prosecution of the last regis-
tered owner for abandoning a derelict vehicle on public 
or private property; and (2) the removal of other vehi-
cles from public and private property after they are 
abandoned and before they are cannibalized and become 
derelicts. Additionally, the City appropriated $40,000 
to initiate a second emergency removal program. 
On February 3, 1969, with the funds made available, 
a contract was let to the City Service Towing Company 
for the removal of derelict vehicles from public proper-
ty only, and from that date until June 13, 1969, they 
13 
removed a total of 3,367 vehicles. At that time their 
storage facilities became filled and towing was discon-
tinued. A provision of their contract called for the 
immediate disposal of vehicles, however, it was revealed 
that the company was not abiding by the contract and was 
holding these automobiles, apparently waiting for an in-
crease in the market value of scrap. 
On March 6, 1969, Mr. Fred Kleeburg of the Metro-
politan Towing Company offered to assist the Committee 
with the removal of the derelicts and proposed the fol-
lowing: 
1. Any citizen could dispose of a vehicle at the 
Hetropolitan Towing Company's compound, free 
of charge, provided they had proper proof of 
ownership 
2. Upon request of a citizen, Metropolitan Towing 
Company offered to pickup and dispose of any 
unwanted vehicle for a fee of 1J;10.00 
These proposals were publicized in the local news-
papers but there were no funds available to provide co-
ordinated central administrative supervision so the 
effect on the problem was negligible. 
On March 21, 1969, the Chief of Police was requested 
to accelerate enforcement of the recently enacted ordin-
ances which provide for the immediate towing of a vehicle 
in violation of street cleaning ordinances, vehicles 
parked without State license plates, parked over the five 
day limit and other parking violations. The purpose of 
this request was to insure the removal of parked and 
abandoned vehicles before they became derelicts. The 
cooperation received in response to this request never 
achieved any City-wide drive that could have produced 
any desirable results. 
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On June 16, 1969, the Metropolitan Towing Company 
was authorized by contract to remove derelict vehicles 
from public property and, by August 13, 1969, they had 
removed a total of 1,508 derelicts and continue to do so 
at a rate of about 25 per day. 
Recent legislation authorized a sum of $100,000 for 
the current fiscal year to allow for removal of dere-
licts from both public and private property. 
The Director of Public Safety, on July 29, 1969, 
authorized Jay's Auto Parts to commence towing vehicles 
from private property. By August 14, 1969, they had 
removed 180 such vehicles. 
From the beginnin~ of the two emergency programs to 
September of 1969, a total of 6,185 derelict vehicles 
were removed from the City streets and private property. 
This does not include normal parking violation, theft, 
and accident towing, which results in excessive addi-
tional abandonment on the Metropolitan Towing Company's 
lot, with a subsequent burden to the City, estimated at 
$120,000 last year. 
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The following are, in the opinion of the writer, 
the most important accomplishments of the committee: 
1. Discovery of the sources of derelict automobiles 
2. 
J. 
a. Discard or abandonment by a "valid" owner 
due to (1) mechanical breakdown, {2) inspec-
tion failure, {J) prolonged parkin~ viola-
tions, (4) no license or title and unable 
to obtain one, (5) victim of accident, van-
dalism, or theft, and (6) illness or general 
lack of interest of owner. 
b. Discard or abandonment by an illegal owner 
for the same reasons. This person has no 
license or title and cannot sell the vehicle. 
c. Acquisition of an automobile by an individ-
ual for a part or parts. In many instances, 
an entire vehicle can be acquired for less 
than the cost of a single part from a used 
parts dealer. Hulk is then abandoned either 
on public or private property to be further 
vandalized and stripped. 
d. Deliberate creation of derelicts by unscru-
pulous industry-related operations: new and 
used car dealers, body shops, towing com-
panies, finance companies, repair shops, 
service stations, parking stations, scrap 
dealers, etc. (Found to be the largest sin-
gle source of derelict vehicles) 
e. Abandonment of inoperable vehicle by owner 
who then makes major repairs whenever time 
permits. 
Determination that disposal is the most impor-
tant aspect of the problem. Without almost 
instant disposal (to discourage parking viola-
tions and abandonment) any program will be se-
verely handicapped by the sheer volume of ve-
hicles handled. There is not enou~h room or 
money available to publicly hold cars for any 
length of time. 
Establishment of the principle of the ~15 fixed 
value for removal, storage, and disposal of a 
motor vehicle. This price is related to the 
price received by the contractor for the hulks 
in the following way: 
{
Price received} {Price received} 
by contractor = $15 - by contractor 
from City for hulk 
In this manner the City benefits from any in-
crease in the price of steel scrap. 
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4. Recommendation for the creation of a Model 
Municipal Motor Vehicle Coordinating Authority 
of commission status attached to the Office of 
the President of the Board of Public Service. 
Its function would be to coordinate all matters 
pertaining to motor vehicles, their ownership 
and use. The activities of this Authority 
would include analysis not only of all phases 
of the derelict v·ehicle problem, but would 
study in-depth ways and means to implement pro-
grams to prevent the creation of public and 
private derelict cars. 
A. City Legislation Regarding Derelict Vehicles 
As indicated in the preceeding section, considerable 
legislation has been recently enacted by the City of 
Saint Louis. With the help of Mr. Gary w. Brandt, the 
Assistant City Counselor, all legislation pertaining to 
the derelict vehicle problem has been obtained and is 
presented in Appendix B. This legislation consists 
largely of Chapters 289, 881, and 882 of the 1960 Revised 
Code of the City of Saint Louis and City Ordinances 
54201, 55214, 55215, and 55217 which are amendments to 
the aforementioned Chapters. 
B. State Legislation Regarding Derelict Vehicles 
In order to determine what effect state legislation 
might have on the local Saint Louis derelict problem, a 
17 
letter was sent to the Office of the State Attorney Gen-
eral. A reply was rece1ved from Mr. Peter H. Ruger, the 
Assistant Attorney General, which stated that the only 
state legislation which deals with this topic is Section 
304.155 of the Traffic and Equipment Regulations of the 
State of Missouri. However, this law clearly states 
that this Section shall not apply in cities having or-
dinances regulating the removal, sale, and licensing of 
abandoned automobiles. Therefore, state laws regarding 
the subject of derelict vehicles do not apply within the 
limits of the City of Saint Louis. A copy of this 
statute is presented in Appendix c. 
18 
III. AUTO WRECKERS 
An unusual problem was discovered while attemptin~ 
to obtain information about the auto wrecking industry. 
A questionaire (see Appendix D) was sent by mail to all 
of the auto wreckers listed in the Yellow Pages of the 
Saint Louis telephone directory. The questions asked were 
simple and direct and ample space was available for ad-
ditional comments or suggestions. In addition, the 
recipients of the questiona1re were advised that neither 
the University of Missouri nor the writer had any finan-
cial :interest in their particular business. Finally, a 
return envelope was provided for their handling conven-
ience. 
The results have been both unanimous and amazing. 
Of the 14 auto wreckers solicited in the survey, not a 
single reply has been received from any of them. It 
would appear that a certain amount of distrust and/or 
apathy will have to be overcome if any meaningful work 
is to be done in this area. For the above reason, the 
information presented in this section is of a general 
nature although it is believed to be applicable to the 
Saint Louis region. 
To help describe the problems involed in the dis-
posal of a junked automobile, a flow diagram depicting 
19 
the typical sequence of events is presented in Figure 
Number 4 and is described in this section and in the 
three following sections. This diagram is based upon 
the personal observations and experiences of the writer 
obtained during the course of this investigation. 
Generally auto wreckers do business by one of three 
methods: (1) Park the vehicles in their yards and strip 
parts as they are required; (2) strip the vehicles to 
the bare hulk and place the parts in storage racks or 
bins, or immediately sell parts to rebuilders or wholesale 
outlets; then dispose of the stripped hulks; and (3) park 
the vehicle in their yards and let the customer remove 
the part he desires (the self-service yard), Economics 
determine the method used. Factors such as land values, 
local demand for parts, inventory tax, storage space, 
and community pressure for clean up can influence the 
choice of operating method. 
Automobiles are acquired by auto wreckers from four 
main sources: (1) individual owners, 38 percent; (2) in-
surance companies, 21 percent; (3) automobile dealers, 26 
percent; and (4) local government auto pounds, 12 per-
cent (2). These automobiles fall into two ~eneral cate-
gories; the older cars which are no longer operable and 
the newer cars which have suffered irrepairable damage 




























FIGURE NUMBER 4 
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Percentage of Vehicle 
Inventory in Each Age Group 
6 Years 7 to 11 12 Years 
Location and Newer Years and Older 
r1etropoli tan 33 49 18 
Rural 15 46 39 
The newer vehicle is particularly valuable and 
will be stripped of practically all usable components. 
The en~ine components will be sold directly as used parts 
or they may be sold to other firms for rebuilding or re-
conditioning. These components will include the radia-
tor, alternator, carburetor, fuel pump, etc. The engine 
itself may be sold as scrap, but more likely it can be 
sold intact to a firm such as Sears, Roebuck, and Com-
pany which rebuilds them for further sale. Body com-
ponents from newer cars are also in high demand. Fenders, 
bumpers, doors, glass, and chrome trim will find a ready 
market. 
The older cars have a more limited market and there-
fore their value is somewhat lower. These cars still 
have some value for the sale of engine and body parts, 
but primarily the stripping operations consist of re-
moving items for their salvable metal value. This in-
cludes mainly the copper containing items and the large 
cast iron items such as the engine block and transmission 
housing which may be sold to local foundries. In addi-
tion to these, the lead in the battery and some aluminum 
22 
and zinc items may be salvaged. A breakdown of the 
weights of the components found in a typical new and old 
car are presented for comparison in Table II. The fol-
lowing table presents some typical Chicago scrap market 
salvable metal prices given in cents per pound and dol-
lars per automobile based on 100 percent recovery of the 









).50 - ).75 
27.00 - 29.00 
40.00 - 42.00 
J.OO - 3.50 
8.50 - 10.00 
(See Figure 
Dollars/Automobile 
• 74 - • 90 
5.29 - 8.99 
6.20 - 9.01 
1.25 - 4.)2 
.68 - 4.79 
Number 5) 
Although the above table seems to indicate an ex-
cellent resale value for the salvable metal in an auto-
mobile hulk, there are two major obstacles which cannot 
be overcome. First, about half of the wei~ht of these 
metals cannot be recovered without completely demolish-
ing the vehicle or melting it down. Second, the labor 
cost incurred in removing these components from the ve-
hicle reduces profit margina, to a minimum. 
Most of the stripping operations are conducted with 
simple hand tools and/or a cutting torch. This equip-
ment allows for fairly rapid removal of the engine, 
transmission, drive shaft, differential, fuel tank, and 
most of the usable components. Further stripping oper-
TABLE II 
lvEIGHT IN POUNDS OF THE COMPONENTS OP THO 
MAKES OF AUTOMOBILES (2) 
Ferrous Metal1 
Engine, transmission, and differential 
(cast iron) 
Engine, transmission, and differential 
Springs and wire in upholstery 
Trim 
Running gear (axles and drive shaft) 
Suspension system (steering linkage, 
shock absorbers, and springs) 
Braking systems (brake drums and 
brake shoes) 
Wheels 
Bumpers and supports 
Front fenders, hood and trunk lids, 
and doors (4) 
Oil pan, gas tank, exhausts, muffler 





Battery (including electrolyte, case, 
etc.) 














































lsteel unless otherwise indicated. 
2rncludes 94.0 pounds of cast iron (brake drums). 
TABLE II (Cont.) 
Zinc Alloys 
Locks, door latches, trim, carburetor, 
fuel pump, and electrical features 
window frames (Buick) 















Tubing and fittings 
Combustibles 
Plastics 
Tires and tubes 
Total 
Nonmetals 




Cardboard, fiberglass, and felt 
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ations will depend upon the type of scrap processor to be 
used on the stripped hulk. These differences will be 
discussed in the section on scrap processors. 
One of the most costly facets of the auto wrecking 
business is the disposal of the nonmetallic materials 
and of the vehicle's stripped hulk. Since there is 
practically no market for these nonmetallics, most items 
such as plastics, seat padding, head and door liners, 
and floormats are trucked to the city dump or to a land 
fill. 
The hulk presents a different type of problem. Al-
though a market exists for this product, economic fac-
tors usually encourage auto wreckers to let these hulks 
accumulate either in their yards or in an auto graveyard. 
Even with scrap processing facilities available within a 
few mile radius of the Saint Louis area, the large trans-
portation costs (See Section IX) coupled with the low 
market value of automotive scrap tends to discourage 
this phase of the operation. 
One means of reducing the transportation costs is 
to flatten the hulks prior to shipment. In this manner, 
J or 4 flattened hulks occupy the same space as one un-
flattened hulk. The methods used to flatten these bodies 
vary with the ingenuity of the individual auto wrecker. 
Some use a hydraulic press while others use a crane and 
27 
a heavy steel or concrete weight which can be dropped on 
the hulk. As a last resort a heavy piece or equipment, 
such as a bulldozer, can be driven repeatedly over the 
bodies. 
28 
IV. AUTO GRAVEYARDS (2) 
Auto graveyards are tracts of land containing accu-
mulations of junk vehicles which are not attached to any 
apparent business establishment and which are not appar-
ently destined for early use as sources of parts or for 
scrap. These vehicles are not in the industrial flow -
that is, the flow from an auto wrecker to a scrap pro-
cessor and finally to a scrap market. 
In general, auto graveyards do not have an orderly 
storage of vehicles. Commonly, the premises of a grave-
yard are unguarded and unfenced. OVer a period of time, 
through vandalism and theft, the stored vehicles will be 
cannibalized of parts and have most of their window glass 
broken. Usually the stripped hulks are scattered hap-
hazardly, some turned upside down and some on their sides. 
There are four principal types of graveyards: (1) 
The abandoned auto wrecking yard, (2) the auto dealer's 
storage yard for inoperative trade-in vehicles, {J) the 
stora~e areas initiated by the accumulation of hulks by 
car repairing-rebuilding buffs and/or repair garages, 
and (4) the farm property used by the owner for a crop 
of junk vehicles. 
Some of the largest graveyards are the sites of auto 
wreckers who have gone out of business and have not dis-
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posed of their vehicle inventory. The owners of these 
graveyards often report that there was insufficient sales 
volume for either body or mechanical parts in that par-
ticular area. Some attribute their low sales volume to 
small unlicensed operators underselling them, or to the 
theft of salable parts from their unfenced inventory by 
potential customers. Some auto wreckers having small 
yards in urban areas with limited storage space acquire 
land in rural areas for storing vehicles. In some in-
stances the vehicles stored are to be used in their auto 
wrecking yards when space becomes available. In other 
instances the urban auto wreckers use the rural land to 
store stripped hulks arising from their auto wrecking 
business. This occurs most frequently in areas where 
there is no local demand for vehicle hulks and the auto 
wrecker is forced to remove stripped hulks from his yard 
to make room for vehicles with parts value. 
In many instances graveyards are maintained by new 
or used car dealers to store those vehicles accepted in 
trade that cannot be economically repaired and sold. Us-
ually auto wreckers in these areas will not accept vehi-
cles which are badly rusted or which have limited value 
for parts, and scrap processors will not accept unstrip-
ped vehicle hulks. The back section of a used car deal-
er's lot and the areas behind a new car dealer's build-
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ings are usually used to store these older cars until 
the number of vehicles becomes excessive. Then the deal-
ers have no alternative except to either lease or pur-
chase land in a rural area to store the vehicles, or to 
get into the auto wrecking business. Occasionally a 
dealer will remove a part from a vehicle in a graveyard 
to service a customer with an older model car, but gen-
erally these vehicles are destined to sit and rust. In 
areas where car dealers are reluctant to take very old 
cars in trade a related form of graveyard develops. 
This type is started by individuals who have old cars in 
poor condition who cannot get a car dealer to accept it 
in trade. Since auto wreckers will not take these cars, 
the car owner in many instances drives the vehicle to a 
rural area and abandons it, most likely on farm property. 
Before abandoning the vehicle, the owner removes the li-
cense plates and other identifying numbers. This vehicle 
sometimes serves as the beginning of an accumulation of 
similarly abandoned vehicles. 
Small groups of junk vehicles often result when 
teenagers, car building enthusiasts, or do-it-yourself 
auto repair mechanics acquire and store vehicles for the 
purpose of dismantling, rebuilding, or repairing. After 
they have served a purpose, the partially stripped inop-
erable vehicles are permitted to accumulate. The loca-
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tion and size of the accumulation will depend on many 
factors such as land availability, ordinances, and com-
munity action. Similar accumulations of vehicles occur 
in the vicinity of service stations and repair garages. 
In many areas accumulations of vehicles have resulted 
from cars that have been or are being used to provide 
used body or mechanical parts for such establishments. 
In rural areas, many farmers are usin~ some of their 
land to store old vehicles. Some farmers do a small 
amount of auto wrecking but acquire vehicle inventories 
greatly in excess of such requirements. These vehicles 
are used primarily as a source of used parts for the 
farmer and his neighbors although very little of the en-
tire vehicle is ever salvaged. 
Auto graveyards serve the purpose of localizing 
derelict vehicles that ordinarily would be scattered 
over the countryside. For example, if auto wreckers had 
no space to store their acquisitions, they would be quite 
selective in acquiring vehicles. This would make it dif-
ficult for an individual to dispose of vehicles through 
auto wreckers, resulting in the creation of other grave-
yards or in the scattering of inoperative vehicles 
throughout an area. 
V. SCRAP PROCESSORS 
The ~unction o~ the scrap processor is to convert 
the stripped hulk of an old automobile into a product 
which can be sold on the open market. Described below 
are the two primary methods of processing automotive 
scrap and a few o~ the many secondary methods which are 
currently available. 
A. Automobile Baler (12) 
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The baler, which is shown in Figure Number 6, con-
sists of a large (1000 ton) hydraulic press which com-
presses an automobile hulk into a block approximately 2 
feet by 2 feet by 5 feet which has a density of about 70 
pounds per cubic foot. Since these blocks of steel scrap 
will be charged directly into a steel making furnace, as 
much of the contaminating metals (such as copper) and the 
nonmetallics as possible must be removed. 
To prepare a car for the baler the engine, transmis-
sion, drive shaft, fuel tank, and differential must be 
removed. Also the tires, glass, seats, plastics, fabrics, 
and other fibrous materials. Of special interest to the 
steel making industry is the copper content of the fin-
ished bale. A typical bale, or Number 2 bundle (See des-
cription in Appendix E) as it is commercially known, will 
have a copper content of about 0.40 percent by weight. 
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Step 1 
The automobile is put into 
the baler. It has been 
stripped of all unwanted 
parts and has been burned 
to remove the nonmetallics. 
Step 2 
The upper surface of the 
baler moves down, crush-
ing the vehicle to ap-
proximately 2 feet in 
height. 
Step 3 
The side wall of the baler 
moves in crushing the ve-
hicle to approximately 2 
feet in width. 
Step 4 
The end wall of the baler 
moves in crushing the ve-
hicle to approximately 5 
feet in length. 
Step 5 
The finished product is a 
block of ferrous scrap 
containing 20 cubic feet 
and weighing about 1400 
pounds. 
FIGURE NUMBER 6 
TYPICAL AUTOMOBILE BALER (12) 
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Figure Number 7 shows the cumulative effect of removing 
all of the copper containing items from the automobile 
body. The small amount of copper remaining after all of 
the items have been removed is contained in the basic 
shell and frame of the car. 
The most efficient way of preparing automobiles for 
the baler is to hand strip the undesirable metallic items 
and then to burn the hulk to consume the nonmetallics. 
Since open burning is not allowed in many areas due to 
pollution laws and closed incinerators are very costly, 
the only other alternative is to remove the nonmetallics 
by hand which is an expensive operation. At the present 
time an automobile hulk prepared for the baler is worth 
about $10 per ton and weighs from 1400 to 1600 pounds. 
To process an automobile in the baler costs from $4 to 
$8 per ton. 
B. Automobile Shredder (14) 
The automobile shredder, shown in Figure Number 8, 
is a rather recent innovation which consists primarily 
of a rotary hammermill which literally tears an automo-
bile hulk to shreds. The shredder may be used in con-
junction with a large guillotine shear which chops the 
car body into three or four large sections for easier 
feeding into the shredder. To prepare a car for shred-
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seats (which jam the shredder), the fuel tank (to pre-
clude the possibility of an explosion), and the tires 
(which deaden the blows of the hammers). All other cop-
per containing and nonmetallic items may be left on the 
vehicle. When the hulk is put through the shredder, it 
is ripped into hundreds of pieces 6 to 10 inches in size. 
These pieces are then run through a magnetic separator 
where the ferrous material is separated from the copper 
and the nonmetallics. The finished product has a density 
of about 80 pounds per cubic foot and is sold in Saint 
Louis as a Number 1 factory bundle (See description in 
Appendix E). A car prepared for disposal in a shredder 
weighs approximately 2065 pounds and brings about ~9 per 
ton. Although the cost of processing on the shredder is 
from $8 to $15 per ton which is higher than the baler, 
the finished product has an improved copper content of 
from 0.17 to 0,21 percent by weight. Comparative prices 
for the Number 2 bundle and the Number 1 factory bundle 
are presented in Figure Number 5. 
Although each of these two processes is a method 
for disposing of junked automobiles, they are not in a 
sense competitors. The Number 2 bundle from the baler 
is used almost exclusively in an integrated steel mill 
open hearth or basic oxygen furnace while the shredded 
scrap is primarily used in the electric furnaces of the 
nonintegrated steel mill. Descriptions of these types 
of mills will be found in the section dealing with the 
scrap market. 
c. Other Methods 
38 
One of the most recently developed methods is the 
dissolving process (15). This process consists of dis-
solving steel scrap in hydrochloric acid to produce fer-
rous chloride in solution. Then, filtering the solution, 
evaporating the residue, and passing the powder through 
a vacuum chamber produces ferrous chloride crystals. 
After washing and centrifuging, the crystals are flash 
dried to remove impurities. The ferrous chloride crys-
tals are then reduced to pure iron powder by passing 
them through hot hydrogen gas in a special furnace. Hy-
drochloric acid is produced as a by-product and is recy-
cled to the first stage. Although this method is tech-
nically feasible, it has not yet been tried on a large 
commercial scale. 
In LaCrosse, Hisconsin a small processor has devel-
oped a method of flattening an auto hulk into a mattress, 
followed by shearing it into small 6 inch by 6 inch sand-
wiches (4). These sandwiches are then introduced into a 
tumbling barrel which breaks the sandwiches apart so 
that the nonferrous alloys of copper, chromium, and nickel 
and all nonmetallic materials can be removed. In this man-
ner the scrap produced not only has a low contaminant 
level, but also is produced in a size convenient for 
shipping and handling. 
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In another interesting process, high quality steel 
scrap is produced as a by-product of the primary opera-
tion. In Calumet, Michigan, at the sity of the Calumet 
and Hecla Copper Mining Company, there is a copper leach-
ing operation which makes use of scrap (6). In a large 
building are gigantic vats approximately 40 to 50 feet 
in diameter and JO to 40 feet deep. Into these vats are 
place quantities of copper scrap, including copper plated 
wire, old motors, and any other scrap items which contain 
copper. A solution of ammonia, copper sulfate, and car-
bon dioxide is circulated throughout the material as it 
lies in the vats. The process is fairly lengthy - taking 
up to two months in some instances. Just as long as the 
liquid coming off the vats after circulating contains 
more copper than that going in, the leaching process is 
still in operation. As soon as a balance is reached, 
all of the freely available copper in the vats has been 
leached away. What remains is copper-free steel or iron 
scrap. 
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VI I SCRAP MA_"iKETS 
The collection and disposal of old automobiles is 
intimately linked with the economics of the ferrous 
scrap market. When the market demand is high, the flow 
of junk vehicles to the scrap users will be smooth and 
efficient. However, when the market is low, old cars 
will accumulate not only in the auto wrecking and scrap 
processing yards, but also on the public streets and 
highways. Because the scrap market has such a large 
effect on the primary problem of vehicle disposal, it is 
important to examine the basic nature of scrap and its 
consumers. 
Ferrous scrap is divided into several broad cate-









Home scrap is scrap which is generated within a 
steel plant or foundry. It does not reach the open mar-
ket but is usually recycled. within the plant in which it 
originates. It includes items such as ingot crops, crop 
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ends of blooms or billets, rejected ingots, and products, 
trimmings, and borings and chippings from various opera-
tions. If a steel mill or foundry cannot produce enough 
home scrap it must then purchase scrap from other suppli-
ers. Purchased scrap is divided into two categories. 
The first category is prompt industrial scrap which is 
new steel resulting from the production of manufactured 
products, such as flashings in a forge plant, trimmings 
in a stamping plant, or turnings in a machine shop. This 
class of material is very desirable, because it is clean, 
free of foreign material, and is chemically uniform. The 
second category, obsolescent, is used to describe all 
iron and steel products which have become obsolete, have 
worn out, or are otherwise unable to perform their in-
tended function. Obsolescent scrap is the primary busi-
ness of the scrap industry; it accounts for the principal 
part of the scrap industry's application of capital and 
labor. Obsolescent scrap can be further divided into 
demolition scrap and everything else scrap. Demolition 
scrap results from the demolishing of bridges, oil re-
fineries, old buildings, railroads, and ships. All other 
forms of obsolescent scrap including tin cans, steel 
drums, and old automobiles fall into the everything else 
category. 
From the standpoint of desirability to the steel 
h2 
industry, the various types of scrap can be rated as 
follows: First, home scrap; second, prompt industrial 
scrapJ third, demolition scrapa and last, the item called 
everything else. Thus of the various types of scrap, 
the o1d automobile falls into the least desirable cate-
gory. 
For buying and selling purposes, scrap is classified 
according to one of the specifications listed in Appendix 
E. For example, a baled automobile body is classified 
as a Number 2 bundle and shredded automotive scrap is 
classified as a Number 1 factory bundle. These specifi-
cations are necessary due to the literally hundreds of 
varieties of ferrous scrap now in existence. 
Scrap is used as a metallic raw material in steel 
and ferrous castings production for a number of reasons: 
1. It generally provides adequate-quality metallics 
in competition with primary sources. 
2. The price of scrap tends to be lower than pri-
mary materials to most steel producers, except 
in periods of ferrous raw material shorta~es. 
The free market in scrap sets prices at levels 
that make its use attractive. Scrap containing 
recoverable alloys is usually desirable.for the 
making of alloy steel, because it also saves on 
the use of expensive ferroalloys. 
J. A large quantity of scrap is produced by the 
steelmakers themselves as a by-product of their 
operations, and it is obviously desirable to 
utilize it, if possible. 
In practical terms, one ton of processed scrap iron 
replaces one and a half tons of iron ore, a ton of coke, 
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and a half ton of limestone. In 1967 alone, the scrap 
processing industry handled or shipped more than 35 mil-
lion tons of ferrous metals for reuse in iron and steel 
making (16). 
A. Steel Mills 
The largest of all consumers of ferrous scrap in the 
United States is the steel industry. Scrap consumption 
by a steel mill depends primarily on whether or not the 
mill is fully integrated. That is, if the mill has the 
blast furnace capability to produce enough hot metal 
(molten iron) to supply its furnaces (an integrated mill), 
hot metal use will be high and scrap consumption will be 
low. In addition, these plants will have relatively lit-
tle need for purchased scrap since they probably produce 
enough high grade home scrap. 
If a steel plant has little or no blast furnace 
capability (a nonintegrated mill), its steel making fur-
naces will be either electric or open hearth type. Since 
purchased hot metal is very expensive, these operations 
will attempt to use a large percentage scrap charge. In 
the case of the electric furnace, a 100 percent scrap 
charge is technically feasible and is commonly used. The 
open hearth furnace can operate with a 55 to 60 percent 
cold scrap charge (17). Typically, a small plant does 
not produce enough home scrap to meet its scrap require-
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ments so the market is good here ~or high quality Number 
2 bundles or shredded scrap. 
Several recent developments in the steel industry 
have served to ~urther complicate the scrap picture. One 
o~ these is the basic oxygen ~urnace or BOF. The BOF 
per~orms essentially the same ~unction as the older open 
hearth ~urnace with the exception that pure oxygen is 
now used instead o~ air. This enables the chemical re-
actions taking place within the ~urnace to proceed at a 
~ar greater rate. Heat time ~or the BOF is typically 
less that 1 hour compared to 5 or 6 hours in a hot metal 
open hearth and 10 hours in a cold melt open hearth. In 
addition, BOF shops are mechinized and computerized so 
that manpower requirements are approximately 25 percent 
o~ that needed in an open hearth shop. A third advantage 
is that the physical design o~ a BOP lends itsel~ quite 
readily to the installation o~ air pollution control de-
vices. The operating characteristics o~ this ~urnace are 
such that a metal charge consists o~ ~rom 70 to 85 per-
cent hot metal with the remaining cold scrap being high 
density home scrap (17). These new ~urnaces are changing 
the basic structure of the steel industry and their use 
continues to grow. In August o~ 1969, basic oxygen ~ur­
nace steel production was greater ~or the ~irst time than 
the conventional open hearth process. Tonnages o~ steel 
produced are 5,067,000 for the BOF, 4,729,000 for the 
open hearth, and 1,612,000 for the electric furnace (28). 
A related innovation is the increased use of con-
tinuous casting. In this process, molten steel is poured 
into a vertical, water-cooled chute whose cross sectional 
dimensions are adjustable to any desired size. As the 
metal moves slowly down the chute, it cools and becomes 
one long continuous slab. This single slab may contain 
as much steel as 5 or 6 regular ingots and therefore, 
after rolling and cutting, will produce considerable less 
scrap material. It is estimated that available horne 
scrap will decrease approximately 50 percent as the use 
of continuous casting becomes more widespread (19). 
Technological improvements have also been made in 
the blast furnace and in the use of some iron ores (8, 20). 
Low grade ores, such as taconite, which run around 20 to 
25 percent iron content, have been increasingly benefi-
ciated and pelletized. This process consists of crushing 
and fine-grindin~ the taconite, separating the iron oxide 
by its magnetism, mixing these magnetite fines with a 
little binder clay, anthracite dust and water and passing 
the mixture through a drum something like a long cement 
mixer. It emerges as spheres about the size of golf 
balls; these are coated with fine coal and fired at about 
2300 degrees Fahrenheit into hard, porous pellets that 
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withstand shipping and storage and contain from 63 to 68 
percent iron. While the mining and concentration is 
costly (three tons of rock to one ton of marketable pro-
duct), this expense may be recovered in lower shippin~ 
charges, lower coke and flux requirements and increased 
rate of production in the blast furnace. Moreover, the 
characteristics of the pellets are such that their use 
reduces substantially the amount of time it takes to 
make a furnace load of hot metal. 
At the same time that this improvement in benefici-
ation was taking place, the speed of blast furnace oper-
ation was being markedly improved by the use of oxygen 
and natural gas, the use of high top pressure, and in-
creases in the temperature of the hot blast injected 
into the furnace. The combination of both beneficiation 
and blast furnace improvements has roughly doubled the 
productive capacity of the many blast furnaces in which 
they have been used. This lower cost and increased ca-
pacity for hot metal production will certainly reduce 
the requirements for purchased scrap. 
The largest problem encountered in using automotive 
scrap is the fact that its chemical composition is un-
known and may be undesirable. In addition, some alloys, 
such as those of copper and nickel, cannot be removed 
once they are present in a molten bath (21). Unfortu-
nately, all present ~orms o~ automotive scrap contain 
signi~icant amounts o~ these elements. 
B. Foundries 
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The second largest potential market ~or ~errous 
scrap is the ~oundry industry. The ~oundry industry is 
an attractive market because ~oundries are more numerous 
and widespread than the steel mills. The most di~ficult 
problem to overcome i~ automotive scrap is to be used by 
~oundries is quality control. Foundry metal charges con-
sist primarily o~ home scrap, pig iron ~rom blast ~urnace 
operators, cast iron scrap o~ speci~ied quality and care-
~ully selected steel scrap. The very strict tolerances 
imposed by ~oundries on scrap is shown in Table III. At 
present, the only auto parts used in any quantity by 
~oundries are engine blocks, transmission housings, and 
brake drums. 
c. Foreign Exports (2) 
The most important ~actors governing the export o~ 
~errous scrap ~rom the United States are (1) The total 
quantity of scrap used within the sovereign area, (2) the 
availability o~ indigenous scrap, and (J) the cost o~ 
handling and transporting scrap ~rom the United States 
to the foreign consumer. 
The rate o~ economic growth has an important e~fect 
on the operation o~ these ~actors in any particular area. 
TABLE III 
MAXIMUM COMPOSITION IN PERCENT OF TRAMP ELEMENTS 
IN FERROUS FOUNDRY METAL (2) 
Types of ferrous foundry metal 
1. Steel 
2. Malleable 
J. Gray iron, o.so inch and up 
4. Gray iron, o.so inch and down 
5· Ductile iron, Ferritic 
6. Ductile iron, Pearlitic 








Bismuth .02 .02 • 001 








Copper .so .15 1.50 
Lead .020 .02 • 001 
Manganese ~*" .40 1.00 
Molybdenum ** .02 1.00 
Nickel *i:- .15 J.OO 
Phosphorus .os .05 .20 
Selenium .10 • 001 .06 
Sulfur .05 .os .12 
Tellurium .10 .001 • 001 




Tunp.:sten .1 0 
- -
Vanadium ~~- .01 .so 
Zinc 
-
• 01 .20 
i:·No limit 
*~~No limit but range should be shown 
4 5 
0.01 0.02 
.OJ • 002 
.os .02 
.002 • 001 










.04 • OJ 
.1 0 .04 
• 001 • 01 
.1 0 • 02 
• 05 .os 
- -
.1 0 .02 


























No less important is the effect of technological change. 
Very recent technology indicates the possibility of ob-
taining greater flexibility in the use of scrap; however, 
the demand for scrap in any particular area has tended 
to decrease in proportion to the application of oxygen 
converters (BOF) in the steel making complex. Continuous 
casting is effective in reducing the supply of inplant 
scrap and therefore may raise the demand of any area for 
purchased scrap, indigenous or imported. 
Shifts in the scrap supply pattern because of a 
switch to either or both oxygen converters and continuous 
casting are likely to be slower in areas of major steel 
production than in areas of lesser production where newly 
installed capacity probably represents a greater part of 
the whole. In all instances, assurance of a supply of 
the proper grade and quality of scrap at a competitive 
cost can be a significant determinant in the selection of 
the steel making process for a new installation. 
In 1968, the United States consumed 86,766,000 tons 
of ferrous scrap while exporting 6,565,049 tons and im-
porting 294,000 tons. If it is assumed that all scrap 
which is generated within a given year is also consumed 
within the same year, then the net export of scrap 
amounts to only 7 percent of the total amount of scrap 
generated within the United States. A distribution of 
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the United States scrap exports for 1968 by country of 
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It would seem from the above that there is consid-
erable room for improvement in the exportation of fer-
rous scrap. Increased exports of scrap would improve not 
only the domestic scrap picture, but would also help with 
the balance of payments problem. However, a survey of 
the potential scrap markets of the world failed to pro-
duce any satisfactory results. The survey included the 
world areas shown below and their respective countries. 
Countries omitted have practically no existing steel 







































In most of these areas, the demand for imported 
scrap is changing only slightly, but in all cases the 
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demand for the cheaper grades of scrap, such as automo-
tive scrap, is practically nonexistent. 
Outside the United States, Western Europe is the 
largest single scrap-consuming area. However, the quan-
tity of steel in consumer use and in the manufacturing 
cycle creates a base for the production of sufficient 
obsolescent and prompt industrial scrap, when added to 
home scrap, to supply practically all the indigenous de-
mand. The mix of grades of scrap available, as well as 
the demand mix, are becoming more similar to those in the 
United States and therefore the scrap grades in surplus 
in Western Europe tend to be the same as those in surplus 
in the United States. Considering ocean transport charges, 
it is extremely difficult for the United States scrap to 
enter much of the West European market. 
In the Far East relatively large tonnages of scrap 
are usedr the major part in Japan where the demand for 
imported scrap is already largely supplied from the 
United States. This largest single Far East market is 
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slowly shrinking because of a shift in Japanese steel-
making to iron ore and to the oxygen converters. Other 
areas of the Far East appear to offer greater potential 
opportunity for additional exports of United States scrap. 
Exports to individual countries may be small, but changes 
in demand, created by new and expanding steel facilities, 
may well result in an aggregate scrap market approachinv, 
that of Japan in quantity. However, as in Japan, United 
States scrap already supplies the larger part of the 
market. Within the area, it would appear that the ex-
pansion of the several smaller markets may be balanced 
by a drop in the Japanese market. 
North American areas near the United States offer 
short transport routes and therefore potentially cheaper 
costs. Canadian markets are limited because of the simi-
larity of production and consumption patterns to those 
of the United States. To the south, the Mexican market 
is shrinkin~ as the country's steel industries increase 
the quantities of pig and sponge iron available to steel 
making facilities. In total, the North American scrap 
market probably will contract in spite of a scheduled 
increase in steel production. 
Elsewhere in the world, markets in individual areas 
are relatively small; correspondingly, markets in indi-
vidual countries are similarly small. For example, the 
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Near East, South America, Africa, and Australia, in ag-
gregate, produce only about 5 percent of the world's to-
tal steel output. 
D. Miscellaneous Uses and Estimated Future Use 
Many miscellaneous uses of automotive scrap have 
been found but none is likely to produce a large change 
in the scrap consumption outlook for the United States. 
Automobile hulks have been used for the following: 
1. Flood and erosion control dams along rivers and 
streams. 
2. Landfill areas along lake and ocean shorelines. 
J. An experimental attempt to create a fish hatchery 
by dumping automobile hulks into the ocean. 
4. An experimental attempt to create construction 
blocks by encasing compressed automotive scrap 
in concrete. 
5· The building of an artificial mountain for use 
as a ski slope. 
6. As targets for National Guard artillery and 
rocket practice. 
United States iron and steel production, scrap con-
sumption by type, and scrap exports have been estimated 
for the year 1975 and are presented in Table IV. Also 
presented for comparison purposes are the same quantities 
for the year 1964. 
TABLE IV 
ESTIMATES OF STEEL PRODUCTION AND 
SCRAP CONSUMPTION F'OR 1975 (8) 
Thousands of Tons 
1964 1975 Estimates 
Actual High Low 
Steel ingot production 126,653 170,000 155,000 
Ferrous castings production 17,152 22,700 20,700 
Total scrap consumption 
1 . Quantity 84,626 102,966 96,148 
2. Percent of metallics 49.5 l-1-6. 0 47.0 
Home scrap consumption 
1 . Quantity 52,553 59,649 54,375 
2. Percent of total scrap 62.1 57·9 56.6 
Purchased scrap consumption 
1 . Quantity 32,073 43,347 41,773 
2. Percent of total scrap 37·9 42.1 43.4 
A. Prompt industrial scrap 
1. Quantity 13,540 17,847 16,273 
2. Percent of total 
scrap 16.0 17.3 16.9 
B. Obsolescent 
1. Quantity 18,533 25,500 25,500 
2. Percent of total 
scrap 21.9 24.8 26.5 
Scrap Exports 7,754 9,500 9,500 
55 
VII. ABANDONED AUTOMOBILE DISPOSAL 
The preceeding sections have described the methods 
used to collect, process, and dispose of junk automobiles. 
The handling of an abandoned vehicle is substantially 
the same with two major exceptions. First, an abandoned 
vehicle is not brought to an auto wrecker but rather it 
is left standing on a public street and must be towed to 
an auto wrecking yard or a police collection compound. 
Second, most automobiles, even though very old, have some 
salvable parts remaining on them. The abandoned vehicle 
normally has been stripped of all useful components and 
vandalized to the point that nothing of value remains. 
An abandoned automobile is first discovered by the 
police department or by a citizen who reports it to the 
police department. The police then dispatch an officer 
to the scene to determine if the vehicle actually has 
been abandoned or if it is only temporarily disabled. 
Reasons for having a vehicle towed away are lack of State 
license plate, continuous parking in the same place for 
more than 5 days and other parking violations, violation 
of street cleaning ordinances, and obviously inoperable 
and/or vandalized condition (10), 
At this time the police will notify the towing com-
pany, which is under contract to the city, of the exis-
tence and location of the derelicto The towing company 
will then remove the vehicle and impound it in their 
storage yard. 
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Once a vehicle has been impounded, there are two 
possible courses of action. If, in the judgement of the 
police department, the vehicle is legally a derelict or 
an abandoned part as defined in Chapter 881.090 of the 
1960 Revised Code of the City of Saint Louis, .then the 
vehicle will be held for 72 hours. If it is not claimed 
by the owner in that time period, it will be sold immed-
iately at the best obtainable price without the necessity 
of a public auction. 
If the vehicle is not legally a derelict, it will 
be held for 30 days and if it is not redeemed by the 
ol'rner, then the Doard of Police Commissioners will issue 
a new title and the vehicle will be sold at public sale 
to the highest bidder. 
During the time that the vehicle is impounded, the 
police will attempt to find the most recent owner and 
also will determine if there are any other legal reasons 
for holding the car, such as stolen, used in a crime, etc. 
Under the present system, the last registered owner of 
the vehicle is responsible for its disposition and is 
subject to fines up to 1500 or jail terms up to 90 days 
if convicted of abandoning an automobile on public pro-
perty. In the majority of cases, the owner is never 
found and the vehicle is scrapped. 
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Most o~ these vehicles have remained ~or several 
days on city streets prior to being removed by the tow-
ing company. In this time period, the original owner 
plus other auto parts hunters and local vandals have re-
duced the car to a worthless hulk. 
To determine the condition o~ a typical derelict, a 
survey was taken of 10 abandoned automobiles selected at 
random from public streets by the writer. The results 
of this survey are presented in Table V. The table shows 
that these cars offer very little to the auto wrecker in 
the way of usable body or engine parts. Mr. Fred 
Kleeberg, the President of the Metropolitan Towing Com-
pany, estimates the gross value o~ an average derelict 
to be about $18. After preparing the car as necessary 
for disposal in one of the scrap processors and paying 
the lar~e transportation costs involved, the profit mar-
gin is close to zero (22). 
A rather interestin~ problem has developed as a re-
sult of the city ordinances regarding derelict vehicles. 
When a vehicle is ordered to be scrapped, the serial 
numbers o~ all major components, such as the engine and 
the ~rame, are entered into the police computer. None 
o~ these items may ever be sold again once they are re-
corded as having been scrapped. This means that even if 
a junk car has a good engine, it is not possible to sell 
it separately 1~ the body is to be scrapped. 
TABLE V 
SURVEY OF THE CONDIT ION OF TEN DERELICT AU'I'OMOBILES 
SELECTED AT RANDOM FROl\~ PUBLIC STREETS 
The automobiles used in this survey are: 
1. 1954 Ford, two door sedan 
2. 1963 Ford, two door sedan 
3. 1956 Chevrolet, station wagon1 
4. 1956 Chevrolet, two door sedan 
5· 1960 Ford (Falcon compact), two door sedan1 
6. 1959 Chevrolet, four door hardtop 
7· 1958 Pontiac, four door sedan 
8. 1960 Rambler, station wagon 
9· 1958 Chevrolet, convertible 
10. 1959 Chevrolet, station wagon 
Automobile Number 
Item 1 2 3 4 5 6 7 8 9 10 
Axles X X l X X X X 2 
Battery 
Battery Cables X X X 
Belts X 
Body Shell X X X X X 2 X X X X 
Body Trim X X X X X X X 
Body ·vfiring X X X X l X X 2 
Brake Drums and Shoes X X .!. l X J.. 2 2 
-f 
Bumpers and Supports X 1 X 1.. X l X X X 2 2 2 2 
Carburetor X 
Coil X 
Dashboard X X X X X X X X 
Differential X X X X X X X 
Doors X X X X 1 X X X X X 2 
Drive Shaft X X X X X 
Engine X X X X 
Exhaust System X X X X X 
Fenders X X X l X X X X X X 2 
Fiberboard X X X X X X X X 
Frame X X X X X X X X X X 
Fuel Pump X 
Gasoline Tank X X X X X X X X X 
Generator X 
X- Indicates item was found on vehicle 
*- Approximately half of item found on vehicle 
~ Automobile completely burned inside and out 
Roof missing from body shell 
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'rABLE V (Cont.) 
Automobile Number 
Item 1 2 3 4 5 6 7 8 9 10 
Glass ~ 2 
Head and Door Liners X 1 X X X X X X 2 
Heater X X X 
Hood X X X X X X X 
Horns X X X X 
Instrumentation X X X X 
Oil Pan X X X X 
Pistons X X X X 
Radiator 
Radio 
Rubber Mats and Molding X X X X X X X X 
Seats X 3 3 X ],_ X X 2 
Shock Absorbers X X X ~ X X X X 
Spark Plugs X X X 
Springs X X X X X X X X X X 
Starter X X X 
Steering Linkage X X X X X X X X X X 
Tires X 
Transmission X X X X X 
Trunk X X X X X X X X 
Voltage Regulator X X X 
Water Hoses X ~ X X ~ t 2 
Wheels X X 
3only coil springs remain due to burning of vehicle 
The following section will examine some of the 
other problems associated with the processing and dis-
posal of junk automobiles. 
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VIII. JUNK AUTO DISPOSAL AND AIR POLLUTION (23, 24) 
Although all methods of automobile disposal produce 
some type of pollution problem, the most serious of 
these is air pollution and the worst offender is the 
burnin~ of old automobile bodies. However, incineration 
of vehicle hulks is probably the cheapest, simplest, and 
most complete method of removing the nonmetallic mater-
ials such as rubber, plastic, and cloth. For this rea-
son it is important to examine the factors involved in 
this method of disposal. 
A. Air Pollution Legislation 
In 1955, authorization was given to the Department 
of Health, Education, and Welfare (HEW) to conduct an 
air pollution program. The legislation of that year 
called on state and local government to assume the basic 
responsibility for preventing and controlling air pol-
lution and authorized HEW to conduct research and to 
provide technical support to local communities. 
In 1963, the Clean Air Act reaffirmed the policy 
of state and local responsibility for control, author-
ized many new activities, and authorized expanded re-
search and local and state program support by HEW. The 
Department was also given authority to abate air pollu-
tion within and between states and along international 
boundries, subject to restrictions that make it either 
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difficult or unlawful to abate without consent of state, 
local or foreign authorities. 
Amendments to the Clean Air Act authorized expanded 
grants and enabled the Department of Health, Education, 
and Welfare to set national standards to control motor 
vehicle pollution. 
The Air Quality Act of 1967 added to the authority 
already delegated to IlliW and included the followin~: 
1. Definition of atmospheric areas of the nation 
and designation of specific air quality control 
regions. 
2. Development and publication of air quality 
criteria indicating the extent to which air 
pollution is harmful to health and damagin~ to 
property, together with detailed information 
on the cost and effectiveness of techniques for 
preventing and controlling air pollution. 
J. Expansion of Federal air pollution control re-
search and development activities. 
4. Addition of financial aid for plannin~ activi-
ties in interstate air quality control regions. 
5. Authority for the Secretary to obtain court or-
ders to curtail pollution during emer~encies. 
6. Addition of the awarding of ~rants to states to 
assist them in developing pro~rams for inspec-
tion of motor vehicle pollution control systems. 
7. Creation of a 15 member Presidential Air Quality 
Advisory Board. 
8. Establishment of advisory groups to the Depart-
ment of Health, Education, and Welfare. 
9. Registration of fuel additives. 
10. A study of the need for and effect of national 
emissions standards for stationary sources of 
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air pollution. 
11. A study of the feasibility of controlling pol-
lution from jet and conventional aircraft. 
12. Comprehensive economic studies of the cost of 
controlling air pollution. 
13. An investi~ation of manpower and training needs 
in the air pollution field. 
The future of air pollution legislation is bound to 
be very active. In recent months the issue has gained 
increasing momentum through widespread popular support 
and appeal. With the increasing number of occurances of 
smog and thermal inversions it seems likely that many 
additional restrictions will be placed upon any operation 
which produces an airborne waste product. 
B. Pollutants and Their Sources 
The primary pollutants of concern throughout the 
United States and the amounts emitted annually are shown 
in Table VI. Oxides of nitro~en, which account for 9.2 
percent of the total emissions by weight, are produced 
by fuel-burning sources using air for combustion; i.e., 
automobiles and coal, oil, gas, and refuse-burning units. 
The most obvious atmospheric pollutants are particulate 
emissions from home chimneys, power plants, factories, 
incinerators, and open-burning dumps. These items com-
prise 8.4 percent of the total emissions. 
Table VII shows the principal atmospheric pollu-
tants in the United States by source. Transportation, 
TABLE VI 
PRINCIPAL ATMOSPHERIC POLLUTANTS 
IN UNITED STATES (23) 
Pollutant 106 Tons/yr Percent 
Carbon Monoxide 72 50.7 
Oxides or Sulrur 26 18.3 
Hydrocarbons 19 13.4 
Oxides or Nitrogen 13 9.2 
Particulate Matter 12 8.4 
Total 142 100.0 
TABLE VII 
SOURCES OF ATMOSPHERIC POLLUTANTS 
IN UNITED STATES (23) 
Source 106 Tons/yr Percent 
Motor Vehicles 86 60.6 
Industry 23 16.2 
Power Plants 20 14.1 
Space Heating 8 s.6 
Refuse Disposal 5 3.5 
Total 142 100.0 
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mainly automobiles, accounts for the largest mass of pol-
lutant emissions, about 60 percent. Gaseous and parti-
culate emissions from industrial operations are respon-
sible for 16.2 percent, and the generation of electri-
city by burning coal and oil accounts for 14.1 percent. 
The space heating of homes produces 5.6 percent of the 
principal atmospheric emissions. Open burning contri-
butes to the five million tons of emissions listed for 
refuse disposal. 
c. Incineration Processes 
Open burning of junk auto bodies to produce Number 
2 bundles has been practiced for years by auto wreckers. 
The black smoke from the partial combustion of paint, 
sound deadening materials, rubber, upholstery, wire in-
sulation, and plastic has caused many complaints in ur-
ban communities. Local and state abatement of open 
burning has led to the development of automobile incin-
erators that better control atmospheric emissions. 
Automobile incinerators usually have a primary combus-
tion chamber where burning occurs. Combustion gases 
from the primary chamber pass through an afterburner 
or other control device before discharging to the atmos-
phere. 
Batch incinerators for small scrap yards often are 
pit incinerators with afterburners. Temperatures in 
afterburners are kept at 1400 to 1500 degrees Fahrenheit 
66 
to control atmospheric emissions. Such incinerators 
usually have a daily capacity of about 8 to 12 automo-
biles. Properly designed and operated, atmospheric emis-
sions from pit incinerators can be controlled to an opa-
city equal to or slightly less than Number 2 Ringelmann 
(a chart for determining the opacity of visible smoke). 
Larger batch incinerators are usually garage incin-
erators with afterburners. Daily capacity of this type 
of incinerator is about 40 to 45 automobiles. Atmos-
pheric emissions from garage incinerators can be con-
trolled to an opacity of less than Number 2 Ringelmann. 
Continuous incinerators are used for capacities of 
more than 50 automobiles per day. Conveyors move the 
vehicles through a tunnel-like combustion chamber. Ex-
haust gases from combustion pass through an afterburner 
or precipitator before discharging to the atmosphere. A 
continuous flow of automobiles through the chamber per-
mits orderly preparation of the hulks prior to inciner-
ation to minimize processing costs. An air lock with 
double doors at the tunnel entrance and a water pit at 
the exit are incorporated into the incinerator's design. 
Under-fired air used in combustion is drawn from the air 
lock at the entrance. The water pit serves as both a 
seal and a quench tank. Visible emissions from this in-
cinerator have an opacity equal to or less than Number 
1 Ringelmann. 
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Another type or incinerator is the rotary kiln unit 
ror burning chopped auto scrap. ·rhis process uses a 
gas-fired afterburner and two parallel disc scrubbers 
to clean combustion gases before expelling them. Visi-
ble emissions are less opaque than Number 1 Ringelmann. 
D. Typical Existing Facility Emission Data 
Gas or oil-fired afterburners are used as a secon-
dary air pollution control method in most automobile 
body incinerators. Results rrom a limited number or 
stack tests indicate that afterburners are errective in 
reducing gaseous and particulate emissions rrom auto 
incinerators (See Table VIII). Visible stack emissions 
are reduced to less than one-halr or Number 1 Ringelmann 
when afterburner temperatures and residence times are 
properly maintained. Particulate grain loadings rrom 
one unit tested (Unit 1) were reduced from an average 
or about 0.54 grain per standard cubic root (adjusted to 
12 percent C02), to an average of about 0.20 grain per 
standard cubic root (adjusted to 12 percent co2 ), by an 
afterburner. Stack gas temperatures averaged 850 degrees 
Fahrenheit without afterburner operation and 1440 degrees 
with afterburner operation. The second unit showed an 
avera~e particulate grain loading of 0.27 grain per 
standard cubic root (adjusted to 12 percent C02) when 
the afterburner was operating at an average temperature 
or 1532 degrees Fahrenheit. 
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TABLE VIII 












Gas flow, scfm 
Particulate matter, 
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burned 
Particulate matter, 
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burned 
Aldehydes, ppm 
Nitrogen oxides, ppm 
Hydrocarbons, lb/ton 
of material burned 
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Unit 1, afterburner on, test 1 
Unit 1, afterburner on, test 2 
Unit 1, afterburner off, test 1 
Unit 1, afterburner off, test 2 
Unit 2, afterburner on, test 1 





















































Organic acids were reduced from an average of about 
0,61 to an average of about 0.21 pound per hour (Unit 1) 
by afterburner operation. 
Unit 1 is a small batch automobile body burner. Its 
steel primary chamber holds one automobile. The after-
burner used on the unit is a two-pass firebrick-lined 
chamber that is heated with four gas burners each of 
which uses 485 cubic feet of gas per hour. 
Unit 2 is a larger incinerator with a refractory-
lined primary chamber that holds two automobiles. The 
afterburner is a refractory-lined, checkwork chamber 
heated by an oil burner with a heat output of 4,800,000 
Btu per hour (35 gallons of oil per hour). 
The data for emissions from open burning were ob-
tained by using a specially designed apparatus to col-
lect combustion products and simulate, as nearly as pos-
sible, open burning. Tires, floor mats, and seats from 
scrap vehicles were burned during the test rather than 
complete automobile bodies. These combustible components 
represent about 11 percent of the weight of a typical 
junk automobile. 
E. Smokeless Burning 
The four requirements for complete and smokeless 
burning are ample oxygen, sufficient temperature, turbu-
lence of the fuel and air, and time. All four require-
ments must be met to achieve the desired result. 
Smoke is produced during the burning of automobile 
bodies in the open because of insufficient temperature 
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to complete the combustion of the volatilized combustibles. 
Too much heat is dissipated by radiation to the surround-
ings and by convection to a large excess of air. In 
addition to smoke, the cooling effect is also evidenced 
by unburned paint and plastics near the ends of the fen-
ders. Exterior die castings and lead are not melted off 
as desired. 
By burning the bodies in a furnace the air supply 
can be controlled and directed to the best advantage. 
Wind effects are eliminated. I'Uld turbulence in the 
flames can be provided by jets of air from a blower 
which are directed into the body through the windows and 
open trunk compartment. Turbulence can be controlled in 
a furnace so as not to raise excessive dust from the ash 
remaining after combustion. A chimney can provide con-
trolled draft for withdrawing the combustion gases from 
the top of the combustion chamber while inducing more 
air below the burning bodies. 
Compared with the hi~h radiation losses from open 
burning, the furnace walls and ceiling can retain heat 
from previous burns to radiate to the colder unburned 
bodies immediately after a new load enters the furnace. 
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Because of the inherently limited furnace tempera-
ture, some smoke must be expected from the primary cham-
ber, although less than from open burning. For that 
reason it is necessary to treat the smoky gases before 
discharging them from the stack. This can be done with 
either an electrostatic precipitator which traps partic-
ulate matter or with an afterburner chamber which con-
sumes the solid particles and also removes noxious gases 
by completing the combustion process. 
F. Smokeless Burning Test Results 
Each of the auto bodies used in this test was 
weighed both before and after the burning. The bodies 
had no chassis, but they contained virtually all of the 
upholstery and window glass. After initial weighing, the 
trunks were opened to facilitate air admission for burn-
ing. Spare tires were removed since they increase the 
burning period by 15 to 20 minutes. Gasoline tanks were 
either removed or punctured if still attached. The wind-
shields, side and rear glass were smashed inward to admit 
air for combustion. The doors were left ajar but were 
wired through the windows to prevent their opening wide 
during burning. 
~~o to three quarts of Number 2 fuel oil were then 
spilled on the upholstery of each body. The oil expe-
dited ignition and was particularly helpful with wet 
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upholstery. After the vehicle was moved into the pri-
mary furnace, the upholstery was ignited by a small hand 
torch. A summary or the basic test results is presented 
in Table IX. 
Smoke of hydrocarbon origin was produced in the 
primary chamber, but the emission of black and gray 
smoke to the atmosphere was prevented at will by main-
taining sufficient temperature in the afterburner. Hence 
the stack gases were virtually clear at all times and 
would meet the requirements of all smoke ordinances. 
The particulate matter in the flue gas (corrected 
to 50 percent excess air) was 0.512 pound per 1000 pounds 
of gas. The usual dust limit specified in ordinances is 
0.8.5 pound per 1000 pounds of gas corrected to 50 percent 
excess air. This dust was composed of JJ percent ash 
and 67 percent combustible, the latter being almost en-
tirely carbon. 
The odor of the stack gas was noted during all tests 
by sniffing the gas directly. A faint burnt odor was 
detected, the character and concentration of which would 
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1. No tests were made for the aldehydes, organic acids, 
ammonia, esters and phenols as negligible amounts of 
these contaminants would be expected under the 
favorable combustion conditions prevailing. 
2. The carbon monoxide determinations of the stack gas 
were all in the range of 0.01 to 0.03 percent. 
3. The average burning time for these tests was 38 
minutes. 
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IX • RELATED PROBLEH AHEAS 
The purpose of this section is to briefly touch upon 
some of the problems which affect the derelict vehicle 
sit1mtion either directly or indirectly. 
One of these problems is the cost of operating the 
yards where these vehicles are processed. Although at 
first glance most of these operations appear quite sim-
ple and inexpensive, the actual cost of owning and main-
taining the equipment can be staggering. For example, 
consider the items in the table below (25). 
Truck scale 
Railroad scale 




















In addition, the cost of the newest scrap proces-
sing device, the shredder, can go as high as 5 million 
dollars. The annual maintenance costs on an automobile 
incinerator alone can run as high as 7 to 10 percent of 
the original cost. Obviously, investments of this mag-
nitude do not easily lend themselves to fluctuating and 
undependable markets such as the disposal of junk auto-
mobiles. In addition to these equipment costs are such 
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things as (1) The land assessments which charge indus-
trial property rates when an auto wreckers yard is really 
Just an unimproved patch of dirt covered with ;junk auto-
mobiles, and (2) the licensing fees that a scrap proces-
sor must pay because he is legally classified as a "man-
ufacturer". 
Another cost item is that of transportation. De-
pending on the tonnage involved, it can be less expensive 
to ship a ton of scrap from Baltimore to ,Japan than it is 
to ship it from Baltimore to Pittsburgh. The same type 
of transportation costs exist at all phases of junk auto-
mobile disposal. Hauling crushed auto bodies by truck 
will run from 4 to 10 cents per ton-mile if a large number 
of hulks are carried a considerable distance. However, 
this price increases to 40 cents to 1 dollar per ton-
mile for a short range haul with a small number of hulks 
( 2) • 
By railroad, the price to haul scrap ranp:es from 
2.4 to 5·5 cents per ton-mile and by barge the rates are 
0.45 to 1.54 cents per ton-mile. If scrap is to be ex-
ported to foreign countries, the following 1966 rates can 
be considered as typical (2). 
North Atlantic port to Japan 
California port to Japan 
North Atlantic port to Yugoslavia 
North Atlantic port to Italy 
Stevedore charges at any port 
Dollarsf'ro~ 




J,OO - 6.00 
As if these rates were not sufficient, price dis-
crimination against scrap is also practiced. The fol-
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Scrap rate is based on 90 percent iron content 
Iron ore rate is based on 56 percent iron content 
Pig iron rate is based on 100 percent iron content 
Another area of concern to the auto wrecking in-
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dustry is the Highway Beautification Act of 1965. This 
act provides for a 10 percent reduction of Federal-aid 
hip_:hway funds apportioned on or after January 1, 1968 to 
any State which does not make provision for effective 
screening of removal of all outdoor junkyards (including 
auto graveyards) in nonindustrial areas along the inter-
state and primary highway systems within 1,000 feet of 
the nearest edge of the right-of-way and visible from 
the main traveled way. All yards which cannot practi-
cally be screened are to be removed by July 1, 1970 (8). 
Consider the case of the State of Indiana and its 
experience with abandoned vehicles. Table X shows the 
TABLE X 
STATE OF INDIANA 
DERELICT REMOVAL PROGRAM 
FOR 1965 (2) 
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Amount recieved from sales 















expenditures of the State for the derelict removal pro-
gram for the year 1965 (2). Obviously, there is a very 
thin line between profit and loss when dealing with dere-
lict automobiles. 
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X. CONCLUSIONS AND RECOMMENDATIONS 
The following list of ideas has been prepared by 
gathering material from every source available to the 
writer. r1any of these ideas have not been formally doc-
umented, but references have been cited wherever possible. 
This list, although fairly lengthy, is not exhaustive 
and is meant only to be representative of the types of 
ideas necessary to solve this problem. None of these 
methods is a total answer, but the fundamental principles 
are still valid. Some of these suggestions can be imple-
mented with little delay or expense while others require 
additional study or research. Some may be used as a 
short term stop-gap measure while others might be invol-
ved in future long range planning. The ultimate solution 
will probably be a blending of the best parts of many 
ideas. 
1. It must be recognized that the need for the cheap 
disposal of old automobiles will continue to exist for 
eertain groups of people for many years to come. Larger 
penalties or stricter enforcement of laws will not alter 
this situation. In fact, the ease with which an auto-
mobile can be abandoned makes enforcement practically im-
possible. One solution might be the providing of places 
where cars could be left with no expense and no questions 
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asked. These locations could be junk yards, gas stations, 
municipal property, or any other appointed disposal sta-
tion. This does not eliminate the derelict vehicle but 
it removes them from public streets and creates them in 
places where pick-up could be made on a regular basis. 
The major objection to this idea is the belief that the 
disposal stations would become a haven for stolen auto-
mobiles. This d~awba6k seems overstated in light of the 
fact that, of the 1)40 cars towed from the streets of 
the City of Saint Louis in a recent time period, only 6 
were determined to be stolen vehicles (22). National 
statistics regarding the reasons for abandonment of ve-
hicles show the same trend (9). 
A. Vehicle could not be disposed of be-
cause title was lost 
s. Vehicle could not be disposed of be-
cause title was encumbered 
c. Vehicle was abandoned on street or 
highway because of breakdown 
D. Vehicle could have been disposed of 
by owner to auto wrecker or scrap 
processor, but it would have cost 
owner more than he was willing to pay 
E. OWner did not know how to dispose of 












A national survey o~ municipal o~ficials has been 
conducted to determine their opinions regarding the in-
fluence of a ~ree automobile disposal area (9). These 
opinions are tabulated below. 
Estimated percent by which a free 




10.0 to 19.9 
20.0 to 29.9 
30.0 to 39.9 
40.0 to 49.9 
50.0 to 59.9 
60.0 to 69.9 
70.0 to 79.9 
80.0 to 89.9 





















2. The temptation o~ the city government to enter 
into private enterprise must be resisted. Suggestions 
have been made that the city purchase tow trucks and do 
its own towing or that the city purchase a large scrap 
processor and enter into the scrap business. This is an 
unwise course of action since it has been shown repeat-
edly that government agencies do not ~unction as e~~ec­
tively or as e~~iciently as privately owned enterprises. 
It may be that the city will always have to subsidize 
the disposal o~ these cars with ~unds or the use of some 
~acilities, but direct entry into private business is 
not the answer. 
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J. Improvements can be made in the types of equip-
ment used to pick-up derelict cars. At present, a tow 
truck must search out one car, pick it up, return it to 
the storage yard, and return to the search. It seems 
that it would be relatively easy to modify a truck to 
pick-up and carry at least 6 cars at a time and elimi-
nate the number of repeated operations. 
4. It may be possible to increase the value of a 
junk vehicle by making use of some of the materials 
presently being discarded when the vehicle is scrapped. 
To investigate this possibility, a survey was taken of 
many of the waste material dealers in the Saint Louis 
area. Preliminary results indicate that fibrous mater-
ials such as cotton wadding and cloth are not worth 
enough to offset the cost of removing it from the vehi-
cles and processing it (26). However, rubber objects 
of all types are presently being reclaimed and converted 
to new rubber products (27). For example, Firestone 
Tire and Rubber Company and the United States Bureau of 
Mines are workin~ together on a system for extracting 
valuable materials from old tires. Chemicals, oil liq-
uids, gas, and tar have been extracted using a "closed 
reactor" similar to a cooking oven (18). Further in-
vesti~ations may reveal other outlets for the nonmetal-
lic parts of a car which are presently being thrown 
away. 
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5. One method o~ paying ~or the disposal o~ aban-
doned automobiles is to attach a disposal fee to all new 
car purchases which is to be paid to an auto v-Trecker 
upon disposal o~ the car. A similar method is presently 
being tested in Maryland where a .~1 "burial fee" has 
been added to the cost o~ title registrations (4). This 
fee will cover the yearly cost o~ removing all o~ the 
derelict vehicles within the state. A user tax, such as 
a tax on gasoline, could serve the same purpose. 
6. One of the highest costs borne by auto wreckers 
and scrap processors in the disposal o~ derelict vehicles 
is that of transportation. A major improvement would be 
to eliminate the discriminatory transportation rates 
currently used by the common carriers. I~ this is not 
possible, the city might provide a truck and a driver 
~or hauling automobile hulks to a scrap processor. Or a 
city owned dock could be made available ~or possible 
bar~e shipments to the processing plant at Wood River, 
Illinois. This dock plan was first suggested by Mr. 
William Moritz o~ Bridgton, Missouri ~or use in Saint 
Louis County. His plan was never adopted and the writer 
has been unable to obtain any ~urther information on his 
proposal. 
7. several steps could be taken by the Federal 
Government to increase the consumption of automotive 
scrap. 
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a. Sponsor a portable baler or shredder which 
could canvass the entire state and collect 
derelicts similar to the way Midwestern 
farmers collectively harvest crops. 
b. Buy idle steelmill time and melt automotive 
scrap into ingots which could be stockpiled 
for future use. 
c. Encourage and aid developing nations to in-
stall electric furnaces or cupolas. In this 
manner, a double purpose is served. First, 
since both the electric furnace and the 
cupola use scrap almost exclusively as a 
raw material, a ready market is created for 
United States scrap. Secondly, the nations 
concerned will develop the capability to 
produce steel for structural materials 
needed for local construction and develop-
ment (16). 
d. As a lar~e steel purchaser, the Government 
could demand the use of particular grades 
of scrap in the production of its purchased 
items. For example, many nonstructural or 
nonessential items could be made from high 
scrap percentage, low-quality heats. 
e. A tax benefit could be given to steel mills 
or foundries for using certain grades of 
scrap. 
f. Whenever possible, encourage the iron and 
steel industry by tax incentives or other 
methods to produce steel using the tech-
nically feasible maximum percentage of 
scrap. Average values of the scrap charge 
as a percentage of the total metallics in 


















8. One method of improving the preparation of a 
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junk vehicle prior to its disposal is to establish an 
automobile disassembly plant. This plant could be lo-
cated in an area such as Appalachia. Railroad cars re-
turning empty to the coal rields could bring in the dere-
lict cars from all over the country at very little cost. 
In this manner, the plant would not only produce a very 
~ood ~rade of scrap, but it would also provide jobs for 
an economically depressed area (2). 
9. Investigations should be conducted into the 
following areas: 
a. The melting of old automobiles into a sec-
ondary metal which could be sold to foun-
dries or steel mills with a guaranteed 
composition. Plans have already been devel-
oped for a vehicle melting facility which 
would produce 30 to 35 tons of molten metal 
per hour (29). Tests conducted by the Manu-
facturing Development Group or General Mo-
tors on this type of operation have pro-
duced the following results (13): 
Shredded scrap (Proler) 
Shredded scrap (Luria) 
Burned and sheared 
Unburned and sheared 













Note: Copper content is percent by weight. 
b. The possibility of using automotive scrap 
in blast furnaces for the production of 
molten iron. It could be used either in 
pellet form or as chopped scrap combined 
with low grade, non-magnetic taconite ore 
to make a material or higher and more con-
sistent iron content (2,6,8,17). 
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c. Development of methods for removin~ copper 
and other nonferrous metals from automotive 
scrap. Methods investip;ated should include 
mechanical, chemical, and metallur~ical pro-
cesses. 
d. The development of the automobile rotisserie 
which uses increasing temperature to first 
burn out the nonmetallics and then to 
selectively melt out the metals as each 
alloy reaches its meltin~ point (2J). 
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1960 REVISED CODE OF THE CITY OF ST. LOUIS (30) 
City Ordinance Amended Section of Chapter 
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55214 881.080, 881.090, 881.110, 
881.120 
55215 882.010, 882.040, 882.070 
55217 289.010, 289.020, 289.030, 
289.050, 289.110 
Chapter 289 
289.010 No person shall abandon any motor vehicle, 
automobile or any part or parts thereof upon the land of 
another, Abandoned, as used in this Chapter, shall mean 
physically depositing a motor vehicle, automobile, or 
any part or parts of a motor vehicle or automobile upon 
private land and includes any separate act of leaving 
unattended, any part or parts and residue of any motor 
vehicle, or automobile resulting from the dismantling or 
dismemberment of any motor vehicle or automobile or ele-
ments thereof on private land, whether or not such per-
son dismantling, or dismembering placed the motor vehicle, 
automobile or any part or parts thereof upon said land 
prior. 
Any motor vehicle or automobile or elements thereof 
found deposited on private land shall be considered aban-
doned for the purpose of this Chapter when it has a value 
other than scrap or when it is found lacking essential 
component parts which prevent it from being immediately 
operative and mobile under its own source of power. 
No person shall place an abandoned motor vehicle, 
automobile, or part or parts upon his own land. This 
Chapter shall not apply to (1) a vehicle which is com-
pletely enclosed within a building or fenced area so as 
to not constitute a hazard to children where the vehicle 
is not visible from the public street or other public or 
private property, (2} a vehicle or part thereof which is 
standing or parked in a lawful manner on private property 
in connection with the business of a licensed dismantler, 
salvage, scrap or junk dealer. The term motor vehicle 
for the purposes of this Chapter, shall mean and include 
all vehicles, automobile, automobiles, part or parts 
thereof. The term owner of a parcel of land shall mean, 
and include for the purposes of this Chapter, any person, 
firm, corporation, or other legal entity possessed with 
the lawful right to control any parcel of land within the 
City. 
289.020 No owner of a parcel of land within the City 
shall keep or permit the keeping of, deposit or permit 
the depositing of, maintain or permit the maintenance of, 
upon any such parcel of land within the City, any aban-
doned or derelict motor vehicle. 
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The term derelict, for the purposes o~ this Chapter, 
shall mean any motor vehicle which has a value of less 
than twenty-five dollars ($2_5.00) or is so wrecked, di-
lapidated, burned out, stripped, vandalized or is of such 
condition as to (1) constitute a health or safety hazard 
or nuisance within the immediate area of such parcel of 
land or (2) is of no apparent value, other than scrap. 
289.030 The Building Commissioner is hereby authorized 
and directed to abate and remove or cause to be abated 
or removed any and all derelict or abandoned motor vehi-
cle when such vehicle violates the provisions of Section 
289.020 of this Chapter. 
The Building Commissioner shall determine when a 
motor vehicle is abandoned or derelict within the meaning 
of those terms as set forth within this Chapter. 
Whenever the Building Commissioner shall find upon 
any parcel of land a condition existing in violation of 
Section 289.020 of this Code, he shall forthwith order 
the owner of such parcel of land to abate such condition 
forthwith by serving notice of demand on the owner, to 
remove the same within seven (7) days of receipt of such 
notice. Should the said owner refuse or fail to abate 
such condition as set forth in the notice within the se-
ven (7) day period or should fail to appeal the order of 
the Buildin~ Commissioner within the said seven (7) day 
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period thereafter, the Building Commissioner is hereby 
authorized and directed to remove or cause to be removed 
such motor vehicle from the land at the cost and expense 
of the owner of the parcel of land. The Building Commis-
sioner shall set forth among other things in said notice 
to the owner a description of the motor vehicle so far 
as possible: and this notice shall further state that 
such motor vehicle may be sold by the Building Commis-
sioner, if classified as abandoned or having a value of 
twenty-five dollars ($25.00) or more fifteen (15) days 
after the removal of the vehicle; but if the vehicle is 
classified as derelict or having a value less than twen-
ty-five dollars Ut25. 00), such vehicle may be sold im-
mediately at the best price obtainable. The proceeds of 
such sales will be applied to the cost of such removal, 
storage and sale, and any balance of expense remainin~ 
thereafter shall become a lien on the property where the 
motor vehicle was removed as set forth in the notice. 
In the discharge of his duties, the Building Commis-
sioner or his authorized representative shall have the 
authority to enter upon any parcel of land within the 
City of St. Louis between the hours of 7:00a.m. and 7:00 
p.m. by appointment or anytime between 9:00 a.m. and 4:00 
p.m. each day to inspect any parcel of land and to enforce 
the provisions of this Chapter. Should such right of en-
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try be denied in any instance to the Building Commissioner 
or his designated representative, the Building Commis-
sioner or his designated representative, may invoke the 
aid of the police department or any other department of 
the City to enforce such right. Any person, firm or cor-
poration or other legal entity who shall refuse entry to 
or deny entry or in any way or any manner interfere with 
the Building Commissioner or his duly authorized repre-
sentative in carrying out the provisions or this ordin-
nance or to interfere in any manner with the removal of 
any such motor vehicle in the enforcement of the provis-
ions of this Chapter or fail to abate such condition after 
notice by the Building Commissioner shall, upon convic-
tion thereof, be fined not less than fifty dollars ($50.00) 
nor more than five hundred dollars ($500.00) or by impri-
sonment of not more than ninety (90) days or by both fine 
and imprisonment. 
289.040 Notice to the owner of land or any person, firm 
or corporation or other legal entity lawfully entitled 
to the possession of land shall be directed to the owner 
or owners or the possessors of land if known, and if not 
known then the owner or owners of land as indicated by 
the st. Louis Recorder of Deeds Office. Such notice shall 
be served in any one of the following ways: 
(a) By causing said notice to be delivered to such 
9J 
owner or person, firm or corporation or other legal enti-
ty lawfully entitled to the possession of such parcel of 
land either in the City or elsewhere; 
(b) By the posting of a copy of such notice on the 
building or other structure in a prominent place where 
such notice may be clearly observable from the nearest 
public right of way, or by the posting of a sign on the 
parcel of land where such sign may be clearly observable 
from the nearest public right of way; 
(c) By the mailing of such notice or copy thereof 
enclosed in a sealed envelope, postage prepaid, directed 
to the owner of such parcel of land, either at his place 
of business or residence in the City or elsewhere. Said 
notice shall be deemed to be served twenty-four (24) hours 
after the mailing of said notice. In case it is directed 
to another business or residence of the owner; provided 
the said owner or owners shall have no business addresses 
or offices in the City, then said notice shall be deemed 
to be served after the end of such period thereof as in 
the ordinary course of the transmittal of the mails as in 
the United States Government as would be required for the 
receipt of said notice by the owner or owners at their 
place of residence or business. 
289.050 Whenever the Building Commissioner clears land 
pursuant to Section 289.030 of this Chapter, he shall 
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forthwith post a notice on the parcel of land notifying 
the owner of such land and the owner of such motor vehi-
cle of the name and address of the place where such mo-
tor vehicle shall be located for a period of fifteen (15) 
days or if such motor vehicle is subject to immediate 
sale as provided in this Chapter, in order that the same 
may be redeemed as herein provided. Any owner or person, 
firm or corporation or other legal entity who desires to 
recover or redeem the motor vehicle seized by the Build-
ing Commissioner shall be permitted to recover such motor 
vehicle, if the said motor vehicle remains in the custody 
of the Building Commissioner after removal by offering 
proof that he or it has the legal title to such vehicle, 
by tendering the storage and towing char~e fees therefor, 
and by giving assurance in writing to the Building Commis-
sioner that he or it will not violate the provisions of 
this ordinance. 
Should any motor vehicle not be redeemed as provided 
in this Chapter, the Building Commissioner shall there-
after sell the same at the best price obtainable and 
shall apply the proceeds thereof to the cost of such re-
moval and disposal. Should the amount received from the 
sale of any motor vehicle exceed the expense incurred 
by the Building Commissioner for the removal, seizure, 
storage, and sale of such property, then any amount over 
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and above such expenses so incurred shall be deposited 
with the Treasurer of the City of st. Louis to be held 
for a period of one year for the benefit of the owner of 
such land or the person, firm or corporation or other 
le~al entity lawfully in control of such parcel of land. 
The Treasurer shall pay such amount to any claimant upon 
furnishing appropriate proof that such person was the 
lawful owner of the motor vehicle and is legally entitled 
to the proceeds thereof. 
289.060 Should the expense of the abatement of the con-
dition as set forth in Sections 289.020 and 289.030 be 
in excess of the amount received from the sale of the 
automobile, motor vehicle, or part thereof, then, in such 
event, the Building Commissioner shall make an assessment 
a~ainst the owner of such parcel of land upon which he is 
required under the terms of this ordinance to abate for 
the balance of expense due the City for such abatement; 
owner to be notified of such assessment as provided in 
Section 289.040. In the event that such assessment or 
any part thereof remains unpaid for the period of thirty 
days after demand, the Building Commissioner shall forth-
with cause a lien to be placed against the property where-
on such violation was permitted to exist to be collected 
as provided by law in such cases. 
289.070 The Director of Public Safety in order to carry 
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out the provisions of this ordinance may contract with 
private persons, firms or corporations for the perfor-
mance of such work. Such contract may be on an individ-
ual occurrence basis or to include all such occurrences 
for a period of one to six (6) years. Furthermore, the 
consideration to be paid by the City may in whole or in 
part be derived from the proceeds realized from the sales 
made pursuant to Section 289.050 of this Chapter; provi-
ded, however, that no municipal revenue or other bond 
issue funds shall be paid out pursuant to a contract with-
out an ordinance appropriation therefor. 
289.080 Any person, firm or corporation or any other 
legal entity aggrieved by any decision or order of the 
Building Commissioner in the excercise of the powers under 
this Chapter may appeal such decision to the Condemnation 
Committee of the Board of Building Appeals within seven 
(7) days after receiving a written notice as set forth 
in Sections 289.030 and 289.040 of this Chapter, by filing 
a written appeal with the Secretary of the Board of Build-
ing Appeals. The Condemnation Committee shall within five 
(5) days after receiving notice of such appeal hear the 
appeal and thereafter render its decision affirming, mod-
ifying or reversing the decision of the Building Commis-
sioner and to such end shall possess all the powers on 
appeal granted the Building Commissioner under the pro-
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visions of this Chapter. Such decision shall be subject 
to the procedures and review provided by the Administra-
tive Review Act of the State of Missouri. 
289.090 The term "owner" for the purpose of this Chap-
ter shall also include any person, firm, or corporation 
having a recorded mortgage, lien, or other encumbrance 
on the parcel of land. 
289.100 Any person violating the provisions of Section 
289.010, 289.020, or 289.030 of this Chapter shall upon 
conviction thereof be deemed guilty of a misdemeanor and 
punished by a fine not less than twenty-five dollars 
($25.00) or imprisoned for not more than ninety (90) days 
or by both such fine and imprisonment; provided further, 
each day a violation continues shall be a separate offense. 
289.110 The presence of any vehicle in violation of the 
provisions of this Chapter shall be prima facie evidence 
that the person in whose name such vehicle is re~istered 
on either the records of the license collector or records 
of the Department or Revenue, State of }1issouri, comrnited 
or authorized such violation. 
Chapter 881 
881.080 No person shall park or cause to be parked, any 
vehicle continuously upon any street, alley, roadway or 
driveway where parking is permitted, including streets, 
alleys, roadways and driveways owned by the Saint Louis 
Housing Authority, for longer than five (5) days. 
881.090 Derelict vehicles, abandoned parts: 
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(1) A derelict vehicle is any vehicle valued at less 
than twenty-five dollars ($25.00) that lacks essential 
component parts which prevent it from being immediately 
operable; or any vehicle that is so wrecked, dilapidated, 
burned out, stripped or vandalized as to be of no appar-
ent value other than scrap. 
(2) Abandoned parts are any part or parts of auto-
mobiles or other motor vehicles valued at less than twen-
ty-five dollars (~25.00), that indicate no clue to owner-
ship. 
(3) No person shall park or cause to be parked any 
derelict vehicle or deposit abandoned parts on any street, 
alley, roadway or driveway where parking is permitted in-
cluding streets, alleys, roadways and driveways owned by 
the Saint Louis Housing Authority. 
881.110 Whenever any vehicle or parts shall be found 
illegally parked or abandoned in violation of Chapter 881, 
the police shall notify the owner or driver of such vehi-
cle by handing to him or affixing on the vehicle, a park-
ing-pedestrian notice. 
The owner or driver of the vehicle may appear in per-
son or mail the sum of five dollars (35.00) to the Traf-
fic Violation Bureau within five (5) days excluding Sat-
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urdays, Sundays and Holidays in lieu of the penalty pro-
vided in Section 881.120 of the Revised Code, in full 
satisfaction of such violation. 
Upon failure to pay such penalty within five (5) 
days, the owner of the vehicle found parked in violation 
of Chapter 881 shall be deemed guilty of a misdemeanor 
and upon conviction punished as provided in Section 
881.120 of the Revised Code. 
881.120 Any vehicle parked or parts abandoned in viola-
tion of Sections 881.080 and 881.090 are declared to be 
a nuisance and an unlawful obstruction of the highway and 
the owner thereof as determined by Section 881.100, shall 
be prima facie responsible for the violation. 
Any person convicted of a violation of any provision 
of this Chapter shall be punished by a fine of not more 
than five hundred dollars ($500.00) or less than one 
dollar ($1.00) or by imprisonment for no more than ninety 
~90) days or by both such fine and imprisonment. 
Chapter 882 
882.010 Whenever any vehicle shall be: 
(1) Parked in place where parking is not permitted; 
(2) Parked in violation of other parking violations: 
(3) Parked on private property without the consent 
and upon the complaint to the Police Department of the 
owner, lessee or person in charge of such property and 
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such owner lessee or person agrees to guarantee the pay-
ment of all towing and storage charges; 
(4) Parked on the street, roadway or other public 
place without current state license plates; 
(5) Stopped on the street and the driver is taken 
into custody by the police department and such vehicle 
would thereby be left unattended on the street; 
(6) So disabled on the street as to constitute a 
hazard or obstruction to traffic and the person(s) in 
charge of the vehicle is unable to provide for its re-
moval; and 
(7) Parked on the street and is directly interfering 
with the maintenance and care or the emer~ency use of the 
streets; 
such vehicle may be removed and conveyed by or under the 
direction of a member of the police department to an im-
poundment. Before the owner or person in charge of such 
vehicle shall be permitted to remove it from the custody 
of the police department, he shall furnish evidence of 
his identity and proof of ownership, shall sign a release, 
shall clear any traffic or parking fines or exhibiting 
summons indicating future court dates for hearings on 
such offenses, and shall pay the costs of towing the ve-
hicle and storage charges, if any. 
882.020 Whenever a motor vehicle has been removed as by 
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Section 882.010 provided and has not been redeemed by the 
owner thereof for a period of 30 days, the Board of Police 
Commissioners may order the same to be sold for cash at 
public sale to the highest bidder. 
882.030 Before any such sale shall take place, the po-
lice department shall cause an investi~ation to be made 
for the purpose of determining the identity of the owner 
of said vehicle, and said board shall advertise such sale 
by publishing a notice thereof at least once in some news-
paper of the City not less than 5 days prior to such sale, 
and such notice shall give the identity of the record 
owner if known, the terms, date, time and place of such 
sale, together with a particular description of said ve-
hicle. 
882.040 The proceeds of all such sales less the costs 
incurred by the police department in towing and storing 
of all such vehicles, shall be deposited with the city 
treasurer once a year and the comptroller shall be given 
a statement of the amount so deposited together with a 
statement of such costs incurred by the police department 
in towing and storing of the vehicles and the expenses of 
sales, a written copy of the report of each investigation 
and the newspaper publisher's affidavit of publication 
together with a report of each sale including the name 
and address of the purchases. 
102 
882.050 Any owner who makes application to the comp-
troller within one year of the date of sale, upon proof 
establishing his ownership, shall be given a City warrant 
for any amount remainin~ after aforesaid costs and expen-
ses have been deducted. Further, the owner may redeem 
any such vehicle before sale by paying all said costs 
and expenses, or at said sale he shall be afforded prior 
opportunity to so redeem before any other person is sold 
such vehicle. 
882.060 Whenever any vehicle shall be found on streets, 
alleys, roadways and driveways owned by the St. Louis 
Housing Authority, a municipal corporation, where parking 
under circumstances prohibited by Sections 881.080 and 
881.090 such vehicle may be removed by or under the di-
rection of a member of the police department to a storage 
place designated by the police department. Before the 
owner or person in charge of such vehicle shall be per-
mitted to remove it from the custody of the police depart-
ment, he shall furnish evidence of his identity, title of 
vehicle, shall sign a release, and shall pay the cost of 
towing the vehicle and storage charges, if any. 
882.061 Whenever a motor vehicle has been removed as by 
this Section provided and has not been redeemed by the 
owner thereof for a period of ninety (90) days, the 
Board of Police Commissioners of the City of St. Louis 
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may order the same to be sold for cash at public vendue 
to the highest bidder. 
882.062 Before any such sale shall take place the po-
lice department shall cause an investigation to be made 
for the purpose of determining the identity of the owner 
of said vehicle, and said Board shall advertise such sale 
by publishing a notice thereof at least once in some news-
paper of this City not less than five days prior to such 
sale, and such notice shall give the identity of the re-
cord owner if known, the terms, date, time and place of 
such sale, together with a particular description of said 
vehicle. 
882.063 The costs incurred by the police department for 
the removal, storage charges and sales of continuously 
or wrecked parked cars from the interior streets, alleys, 
roadways and driveways of the St. Louis Housing Authority, 
shall be paid to the police department by the St. Louis 
Housing Authority, upon receipt of a statement of said 
costs and proceeds of sale. 
882.064 The proceeds of any such sale of a vehicle so 
removed from property of the St. Louis Housing Authority, 
less costs incurred by the police department in towing, 
storage of the vehicle and expenses of sale shall be de-
posited by the police department with the St. Louis Hous-
ing Authority together with a statement of the investiga-
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tion and the newspaper publisher's affidavit of publica-
tion together with a police report of the sale, including 
the name and address of the purchaser. 
882.065 Any owner who makes application to the St. Louis 
Housing Authority within one year of the date of sale, 
upon proof establishing his ownership shall be paid any 
amount remaining after the aforesaid costs and expenses 
have been deducted. Provided further, the owner may re-
deem any such vehicle before sale by paying all said costs 
and expenses, and at said sale he shall by afforded prior 
opportunity to so redeem before any other person is sold 
such vehicle. 
882.070 Removal and sale of derelict vehicles and aban-
doned parts notwithstanding any other provisions of this 
Chapter: 
(1) Whenever any derelict vehicle or abandoned part 
is found to be parked or deposited in violation of Section 
881.090, such vehicle or part may be removed and conveyed 
by or under the direction of a member of the police de-
partment to an impoundment. Before the owner or person 
in charge of such vehicle shall be permitted to remove it 
from the custody of the police department, he shall fur-
nish evidence of his identity and proof of ownership, 
shall sign a release, shall clear any traffic or parking 
fines by exhibiting proof of payment of such fines or ex-
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hibiting summons indicating future court dates for hear-
ings on such offenses, and shall pay the costs of towin~ 
the vehicle and storage charges, if any. 
(2) Any derelict vehicles or abandoned parts removed 
according to the provisions of this section, if not re-
deemed with seventy-two (72) hours, may be sold immedi-
ately thereafter at the best price obtainable without the 
necessity of a public auction. 
(3) During the seventy-two (72) hour holding period, 
the police department shall make a reasonable effort to 
determine the identity of the owner, whether the vehicle 
was stolen and such other facts as deemed necessary but 
need not publicly advertise the sale of such vehicle. 
(4) The police department through its agents or con-
tractors is vested with sole discretion to determine what 
constitutes a derelict vehicle or abandoned part accord-
ing to Section 881.090. 
APPENDIX C 
STATE OF MISSOURI 
TRAFFIC AND EQUIPMENT REGULATIONS 
SECTION 304.155 (31) 
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1. Any member of state highway patrol or sheriff may 
authorize a service station or motor vehicle repair shop 
to remove any vehicle from the right of way of any high-
way constructed and maintained by the state hi~hway com-
mission if the vehicle has been left unattended on the 
ri~ht of way for more than forty-eight hours. A report 
indicating the storage location of the vehicle shall be 
submitted by the patrolman, or sheriff, who authorized 
its removal, to the director of revenue who shall notify 
the owner and any holder of a security interest in the 
vehicle of its location. The owner of any vehicle re-
moved from a highway as provided in this section, or the 
holder of a valid security interest thereon which is in 
default, may reclaim it from the service station or re-
pair shop, upon proof of ownership or valid security in-
terest which is in default and payment of all reasonable 
charges for the towing and storage of the vehicle. The 
owner of the service station or repair shop may sell the 
vehicle at public auction if it is unclaimed for at least 
ninety days after coming into his possession, after post-
ing public notices for at least ten days at his place of 
business, the county courthouse of the county in which 
his place of business is located, the county courthouse 
107 
of the county in which the vehicle was found unattended 
if in a county other than that of his place of business 
and at one other public place in the county where the 
vehicle was found. The notices shall include a descrip-
tion of the vehicle, includin~ any identifying marks or 
numbers, the date and place it was found, and the time 
and place of the public auction. ·rhis section shall not 
apply in cities having ordinances regulating the removal, 
sale, and licensing of abandoned automobiles. 
2. The proceeds of the sale shall be used first to pay 
the person who tows the vehicle from the right of way 
the sum of ten dollars, the person who stores such vehicle 
the sum of one dollar per day for each day the vehicle is 
stored: and the oalance of the proceeds, if any, shall 
be paid into the county school fund, 
J. Upon proof of the foregoing by proper affidavit, the 
director of revenue shall, if requested, issue a new cer-
tificate of title to the purchaser of such vehicle. 
108 
APPENDIX D 
QUESTIONAIRE AND LETTER OF TRANSMITTAL 
September 25, 1969 
Dear Sir: 
As a graduate student at the University of Missouri 
I am writing a thesis about the problems involved in the 
disposal of junked automobiles. For this reason, I am 
conducting a survey of the automobile wreckers in the St. 
Louis Metropolitan area. I would appreciate it if you 
would fill out the enclosed questionaire and return it 
to me in the envelope provided. 
Please remember that neither the University of 
Missouri nor myself am interested in entering this busi-
ness competitively so you may answer the questions freely. 
If you have any additional comments or suggestions please 
add them to the questionaire. Thank you for your help 
with this project. 
Yours truly, 
Robert Arden 
5821 Helen Ave. 
Berkeley, Mo. 63134 
524-3076 
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Police Auto Pounds 
2. When an automobile is bought by you, must the title 
to this car be transferred to your name even though 
the car is to be destroyed? If so, what fee must 
be paid to the state or local governments? 
3. On the newer cars, are parts such as the engine, car-
buretor, alternator, etc., salvaged to be rebuilt or 
reconditioned? 
4. Can body parts such as fenders, doors, and ~lass be 
salvaged efficiently from these cars? 
5. On the older cars, are parts salvaged strictly for 
their metal value such as the lead in a battery or 
the copper in a coil or generator? 
6. Do you sell large cast iron items such as the block, 
transmission housing or differential separately to a 
foundry or mill? 
7. What is done with the items which have little value 
such as seats, floor mats and carpets, plastic trim, 
felt and fibers, etc. ? 
8. When everything of value has been stripped from the 
car how is the hulk disposed of? If it is sent to 
a baler, do you hand strip the nonmetallics or burn 
them out? Approximately what does it cost per car to 
prepare a hulk for disposal and transport it to a 
scrap plant? 
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9. Have you had any experience with abandoned or derelict 
automobiles? If so, how is ownership of these cars 
transferred to you since the original owner is prob-
ably never found? Since most of these derelicts have 
been stripped of everything of value, can salvaging 
of these cars be done profitably without a subsidy 
from the city? 
10. Please add any additional comments or suggestions 
that you may have concerning the collection, disposal, 
or processing of junked automobiles. 
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APPENDIX E 
SPECIFICATIONS FOR FERROUS METAL SCRAP (13) 
Basic Open Hearth and Blast Furnace Grades 
No. 1 heavy melting 
steel 
No. 2 heavy melting 
steel* 
No. 2 heavy melting 
steel~~ 
No. 1 busheling 
Wrought iron and/or steel 
scrap i inch and over in 
thickness. Individual pie-
ces not over 60 x 24 inches 
(charging box size) pre-
pared in a manner to insure 
compact charging. 
Hrought iron and steel scrap, 
black and galvanized, 1/8 
inch and over in thickness, 
charging box size to include 
material not suitable as No. 
1 heavy melting steel. Pre-
pared in a manner to insure 
compact charging. 
Wrought and steel scrap, 
black and galvanized, maxi-
mum size 36 x 18 inches. I1ay 
include all automobile scrap 
properly prepared. 
Clean steel scrap, not ex-
ceeding 12 inches in any 
dimensions, includin~ new 
factory busheling (for ex-
ample, sheet clippings, stamp-
ings, etc.). May not include 
old auto body and fenner 
stock. Free of metal coated, 
limed, vitreous enameled, and 
electrical sheet containing 
over 0.5 percent silicon. 
*The identical designations given for these two classifi-
cations of iron and steel scrap are in accordance with 
established industry practices in specifying the materi-
als desired. 
No. 1 bundles 
No. 2 bundles 
No. 3 bundles 
Incinerator bundles 
Bundled No. 1 steel 
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New black steel sheet scrap, 
clippings or skeleton scrap, 
compressed or hand bundled, 
to charging box size, and 
weighing not less that 75 
pounds per cubic foot. (Hand 
bundles are tightly secured 
for handling with a ma~net.) 
May include Stanley bails or 
mandrel wound bundles or skel-
eton reels, tightly secured. 
May include chemically detin-
ned material. f·1ay not use 
auto body or fender stock. 
Free of metal coated, limed, 
vitreous enameled, and elec-
trical sheet containing over 
0.5 percent silicon. 
Old black and galvanized steel 
sheet scrap, hydraulically 
compressed to charging box 
size and weighing not less 
than 75 pounds per cubic foot. 
May not include tin or lead-
coated material or vitreous 
enameled material. 
Old sheet steel, compressed 
to charging box size and 
weighing not less than 75 
pounds per cubic foot. May 
include all coated ferrous 
scrap not suited for inclu-
sion into No. 2 bundles. 
Tin can scrap, compressed to 
charging box size and weigh-
ing not less than 75 pounds 
per cubic foot. Processed 
through a recognized garbage 
incinerator. 
Wrought iron and/or steel 
scrap 1/8 inch or over in 
thickness, compressed to 
charging box size and weigh-
ing not less than 7.5 pounds 
per cubic foot. Free of all 
metal coated material. 
Bundled No. 2 steel 
Machine shop turnings 
Nachine shop turnings 
and iron borings 
Shoveling turnings 
Shoveling turnings 







Wrought iron or steel scrap, 
black or galvanized, 1/8 inch 
or over in thickness, compres-
sed to charging box size and 
weighing not less than 75 
pounds per cubic foot. Auto 
body and fender stock, burnt 
or hand stripped, may consti-
tute a maximum of 60 percent 
by weight. Free of all coat-
ed material, except as found 
on automobiles. 
Clean steel or wrought iron 
turnings, free of iron bor-
ings, nonferrous metals in a 
free state, scale, or exces-
sive oil. l\1ay not include 
badly rusted or corroded 
stock. 
Same as machine shop turninp;s 
but including iron borings. 
Clean short steel or wrought 
iron turnings, drillings, or 
screw cuttings. Hay include 
any such material whether re-
sulting from crushing, raking, 
or other processes. Free of 
springy, bushy, tangled, or 
matted material, lumps, iron 
borings, nonferrous metals in 
a free state, scale, grindings, 
or excessive oil. 
Same as shoveling turnings, 
but including iron borings. 
Clean cast iron or malleable 
iron borings and drillings, 
free of steel turnings, scale, 
lumps, and excessive oil. 
Analysis and density to con-
sumer's specification. 
Analysis and density to con-
sumer's specification. 
E~ectric Furnace and Foundry Grades 
Billet, bloom, and forge 
crops 
Bar crops and plate 
scrap 
Cast steel 




Billet, bloom, axle, slab, 
heavy plate and heavy forge 
crops, containin~ not over 
0.05 percent phosphorus or 
sulphur and not over 0.5 
percent silicon, free from 
alloys. Dimensions not less 
than 2 inches in thickness, 
not over 18 inches in width, 
and not over 36 inches in 
length. 
Bar crops, plate scrap, forg-
ings, bits, jars, and tool 
joints, containing not over 
0.05 percent phosphorus or 
sulphur, not over 0.5 percent 
silicon, free from alloys. 
Dimensions not less than ~ 
inch in thickness, not over 
18 inches in width, and not 
over 36 inches in len~th. 
Steel castings not over 48 
inches long or 18 inches wide, 
and t inch and over in thick-
ness, containing not over 0.05 
percent phosphorus or sulphur, 
free from alloys and attach-
ments. !"lay include heads, 
gates, and risers. 
Punchings or stampings, plate 
scrap, and bar crops contain-
ing not over 0.05 percent 
phosphorus or sulphur and not 
over 0.05 percent silicon, 
free from alloys. All mater-
ial cut 12 inches and under 
and with the exception of 
punchings or stampings, at 
least 1/8 inch in thickness. 
Punchin~s or stampin~s under 
6 inches in diameter may be 
any gauge. 




Cut structural and plate 
scrap, 3 feet and 
under 
Cut structural and plate 
scrap, 2 feet and 
under 
Cut structural and plate 
scrap, 1 foot and 
under 
Foundry steel, 2 feet 
and under 
Foundry steel, 1 foot 
and under 
Springs and crankshafts 
Alloy free turnings 
Hard steel cut JO 
inches and under 
115 
to bundles of size and weight 
as specified by consumer. -
Clean open hearth steel plates, 
structural shapes, crop ends, 
shearings, or broken steel 
tires. Dimensions not less 
than i inches thickness, not 
over J feet in length, and 18 
inches in width. Phosphorus 
or sulphur not over 0.05 per-
cent. 
Same as cut structural and 
plate scrap, J feet and under, 
except for length. 
Same as cut structural and 
plate scrap, J feet and under, 
except for length. 
Steel scrap 1/8 inch and over 
in thickness~ not over 2 feet 
in length or 18 inches in 
width. Individual pieces free 
from attachments. ~1ay not in-
clude nonferrous metals, cast 
or malleable iron, cable, vit-
reous, enameled, or metal 
coated material. 
Same specifications as 2 foot 
material, except for length. 
Clean automotive springs and 
crankshafts, either new or 
used. 
Clean shoveling steel turnings 
free from lumps, tangled or 
matted material, iron borings, 
or excessive oil containing 
not more than 0.05 percent 
phosphorus or sulphur, and 
free of alloys. 
Automotive steel consisting 
of rear ends, crankshafts, 
driveshafts, front axles, 
springs, and gears prepared 
Hard steel cut 30 
inches and under 
(Cont.) 
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30 inches and under. ~'1ay not 
include miscellaneous small 
shoveling steel or any pieces 
too bulky for gray iron foun-
dry use. 
Cast Iron Grades 
Cupola cast 
Chargin~ box cast 
Heavy breakable cast 
Hammer blocks or bases 
Burnt iron 
Mixed cast 
Clean cast iron scrap such 
as columns, pipes, plates, 
and castings of a miscellan-
eous nature, includin~ auto-
mobile blocks and cast iron 
parts of agricultural and 
other types of machinery. 
Free from stove plate, burnt 
iron, brake shoes or forei~n 
material. Cupola size, not 
over 24 x 30 inches, and no 
piece over 150 pounds in 
weight. 
Clean cast iron scrap in 
sizes not over 60 inches in 
length or 30 inches in width, 
suitable for charp.:inp: into 
an open hearth furnace with-
out further preparation. 
Free from burnt iron, brake 
shoes or stove plate. 
Cast iron scrap over char~in~ 
box size or weighing more 
than 500 pounds. May include 
cylinders and drivin~ wheel 
centers. Jv1ay include steel 
which does not exceed 10 per-
cent of the casting by weight. 
Cast iron hammer blocks or 
bases. 
Burnt cast iron scrap, such 
as stove parts, grate bars, 
and miscellaneous burnt iron. 
Hay include sash weip;hts or 
window weip:hts. 
May include all ~rades of cast 
iron except burnt iron. Di-
mensions not over 24 x 30 
Mixed cast (Cont.) 
Stove plate, clean cast 
iron stove 
Clean auto cast 
Unstripped motor blocks 




inches and no piece over 150 
pounds in weight. 
Free from malleable and steel 
parts, window weights, plow 
points, or burnt cast iron. 
Clean auto blocks, free of all 
steel parts except camshafts, 
valves, valve springs, and 
studs. Free of nonferrous 
and nonmetallic parts. 
Automobile or truck motors 
from which steel and non-
ferrous fittings may or may 
not have been removed. Free 
from driveshafts and all parts 
of frames. 
Clean heavy cast iron machin-
ery scrap that has been bro-
ken under a drop. All pieces 
must be of cupola size, not 
over 24 x 30 inches, and no 
piece over 150 pounds in 
weight. 
Malleable parts of automobiles, 
railroad cars, locomotives, or 
miscellaneous malleable iron 
castings. Free from cast iron 
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